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ADVANCE ADVASOLS CAN’T BE BEAT 


New Advance Advasols have aroused 
much interest because they constantly 
outperform others in doing a better job 
at lower cost. The trend in driers is defi- 
nitely toward these soluble linoresinate 
base driers which can be substituted for 
the Naphthenates on an equal metal 
basis. Start getting all the benefits from 
Advance Advasols today. We'll be glad 
to help you with technical bulletins and 
helpful service. Write today. 








ADVANCE SOLVENTS & CHEMICAL CORP. 


245 Fifth Avenue « New York 16,N. Y. 
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Supplies itself! 


If you could observe the railroad siding or truck 
dock of any of RCI’s domestic plants, you'd witness 
an excellent example of a self-integrated manufac- 
turing operation at work. You might see a shipment 
of phenol arriving from Tuscaloosa, Alabama, 
phthalic anhydride from Detroit, or maleic anhydride 
from Elizabeth, New Jersey. But whichever of these 
you saw, you'd discover that the supplier was RCI 
itself—for RCI maintains its own supply plants from 
which come most of the basic ingredients that make 


General Offices and Main Plant, Detroit 20, Michigan 


Other Plants: Brooklyn, New York 


up the RCI line of synthetic resins. That's why you 
can always count on top quality and constant uni- 
formity when you deal with RCI. For within these 
plants, RCI sets its own specifications and maintains 
its own systems of rigid quality control that assure 
raw materials exactly tailored to the needs of fin- 
ished resins. And that means resins exactly tailored 
to the needs of your surface coatings. So why not 
follow the lead of leading formulators—for resins 
you can trust, buy RCI! 
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W ritE today on your letterhead for a free copy of this up-to-the-minute, 
16-page book on Naphthenate Driers. 


Some indication of the scope of its contents may be obtained from the 
following chapter headings: The Story Behind Oronite Driers, Naphthenates 
Versus Other Type Driers, Oronite Drier Manufacture, Data Concerning 
Oronite Driers, etc. 


Requests for copies of “Oronite Naphthenate Driers” should be ad- 
dressed to Naftone, Inc., 515 Madison Ave., New York 22, N. Y. 





515 Madison Avenue New York 22, N. Y. 
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Formerly PAINT and VARNISH PRODUCTION MANAGER 


NEXT ISSUE (Established in 1910 as The Paint & Varnish Record) 
Color Effects in Electro- 
graphic Printing will be the VOL. 41 AUGUST 1951 NO. 8 


feature article for Septem- 
ber. Electrographic printing 
is a method used to evaluate 
the protective qualities of or- 

woh poe over bare * FEATURES 
steel. An interesting phenom- 
enon which this method has 
brought out is that with pro- Coatings for Underground Cables and Pipes, by F. E. Kulman ........ 8 
gressing exposure or with 
progressing corrosion, iron Protective Coatings Research by the National Bureau of Standards, .... 17 
products with different ion- c ’ 
izability and solubility are 
formed on the metal surface. 
These products form interest- 
ing color effects on electro- 


Dimer Acids, by C. G. Goebel and D. T. Moore .............000000: 20 


graphic prints and thus pre- 
sent a new approach to the 
study of corrosion. 
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PEBBLE MILL 
CAPACITY 








... Dy using Coors New 


(ATIRAL SHAD Grinding Media of 


High-Density Alumina Ceramic ae AK 


You can get up to 40% more production from your 
present pebble mill—without additional costs. Charge with 
Coors Natural Shape grinding media, designed specifically 
for the paint industry to speed dispersion. Actual plant records 
show mill production capacity can be increased up to 40%. 

Costs and dispersion time are reduced for two reasons: 





1. The Natural Shape gives maximum contact and grinding 
area, plus efficiency of a rolling sphere. 2. Coors high-density 
Alumina ceramic material, 38% heavier than ordinary pebbles. 





* Faster dispersion—increased contact area, 38% higher density. 


*® Reduced cleaning time—media always maintains smooth surface. Size No. 1 Size No. 2 Size No. 3 

*® Long life—excellent wear resistance. 
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More Phenolics in 1952 


ELIEF from the present phenolics shortage 
R is not expected before next year, according 
to R. P. Kenny of B. F. Goodrich Com- 
pany, now serving as a consultant to the NPA 
Chemical Division. Mr. Kenny in an address 
before the Pacific Coast Section of the Society of 
Plastics Industry said that within the last two 
months phenolic resins going into Defense Or- 
ders have increased from 20 to 50%, and the 
shortage is due to become worse now that sulfuric 
acid allocations have been cut by 10%. 
Nevertheless, the shortage will be alleviated 
by 1952, when 190 million pounds per year of 
additional phenol will be available of which 75% 
will go into the manufacture of phenolic resins. 


New Theory on Paint Failures 


NEW theory that a reducing action, not 

oxidation, causes paint finishes to deterio- 

rate was presented at the recent A.S.T.M. 
meeting in Atlantic City. This theory, based on 
findings by Ralph J. Wirshing, head of the chem- 
istry department of the General Motors Re- 
search Laboratory, should be of considerable 
help in the formulation of finishes that will have 
a minimum loss of lustre upon aging. 

The accepted theory is that lacquers and 
enamels combine chemically with air to form a 
dull, misty surface commonly known as “chalk- 
ing.” The chemical reaction involved is consid- 
ered to be similar to the rusting of iron in which 
oxygen combines with iron to form a red crust 
on its surface. 

In presenting this new theory, Mr. Wirshing 
explained some of the experimental work con- 
ducted by GM Research which prompted a new 
approach to the causes of “chalking.” Test 
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panels were exposed on a 10,000-ft. mountain, 
near Montezuma, Chile. Another set of panels 
was exposed in Florida. Comparative tests in 
these two sectors revealed that moisture is the 
most important factor in the dulling of paint 
films. The Chilean panels showed scarcely any 
“chalking” while the Florida set showed the 
reverse. 

The other important part of the experimental 
work was the explosion of sealed paint cups to 
determine how much and what effect moisture 
had on finishes. The explosion was due to the 
formation of hydrogen peroxide. Thus, enamel 
and lacquer films were subjected to hydrogen 
peroxide to see if it would speed up the process 
of “chalking,” but each attempt failed. 

It is a known chemical fact that under certain 
conditions hydrogen peroxide reverses its usual 
behavior and acts as a reducing agent, making 
oxygen withdraw from a material rather com- 
bine with it. 

Thus when the “certain conditions” were set 
up for oxidizing agents to reverse their role and 
become reducing agents, Mr. Wirshing stated, 
lacquer and enamel surfaces “chalked” rapidly. 
It was also discovered that test panels “chalked” 
in a matter of minutes when moisture or a wet- 
ting agent was smeared on their surfaces. This 
prompted the new theory which is expected to 
shed more light on why paint failures occur. 


New Look for Blackboards 


ANY interesting developments have 

emerged from our paint laboratories 

within the last few years. Among them 
are odorless rubber base paints which have a 
scrubbable finish; heat-resistant paints for radi- 
ators; porcelain-like finishes for refrigerators; 
antique paints that look years old as soon as they 
dry; and many other finishes which have fasci- 
nated paint consumers. 

A paint discovery which can turn blackboards 
green and may be applied to walls to give it a 
slate-like finish is the latest unique coating to be 
marketed. Credit for this development goes to 
Richard Eckart, research director of Sapolin 
Paints, Inc., and his co-worker Fred Auwater. 
This product, which takes a chalk mark and is 
easily erased, should find considerable use in 
schools where the cost of slate and inadequacies 
of substitute materials have been a problem to 
school authorities. Produced at present in non- 
glaring green, this paint can be made in a variety 
of colors to give blackboards a new look. 




















COATINGS FOR UNDERGROUND 
CABLES AND PIPES 


F. E. KULMAN 


Consolidated Edison Co. of New York, Inc. 
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HE CORROSION problems 
encountered in a large city 
are numerous and _ varied. 
Approximately 30 years ago, atten- 
tion was centered on_ electrolysis 
caused by stray railway currents. 
Corrective measures consisted mainly 
of electrolysis drain cables, installed 
between the cable sheaths and the 
negative buses of the railway sub- 
stations. Approximately 120 of these 
bonds, draining an estimated total of 
6.000 amperes of stray current, are 
in operation on the cable system. 
The mitigation of electrolytic corro- 
sion on the gas main was accom- 
plished by installing joints at fre- 
quent intervals to break the con- 
tinuity for stray currents. 
With the problem of stray current 
electrolysis under control, interest 


This paper was presented at the Third Sym- 
posium of Paint and Varnish Chemistry sponsored 
»y the College of Engineering of New York 
University held on Nov. 18, 1950. 


Figure 1. This is a typical power cable manhole containing three 
high voltage feeders, low voltage cable and oil reservoir in use. 
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This paper describes the coatings 
and coating practices on the under- 
ground cable and gas piping systems 
of the Consolidated Edison Company 
of New York, Inc. and the conditions 
under which these coatings are in- 
stalled and operating. The coatings 
applied to submersible transformers 
were discussed in the March issue. 











was then focused on the question 
of soil corrosion. This corrosion has 
been found to occur for the most 
part in poorly aerated soils contain- 
ing decaying organic matter such as 
vegetation and tree roots. The rem- 
edy adopted was to coat the cables 
and pipes with electrically insulating 
coatings so as to arrest the electro- 
chemical corrosion process. Cathodic 
protection is used in many cases to 
supplement the coating protection. 
During the past decade, and par- 
ticularly in the last five years, the 
factor of soil micro-organisms in 
underground corrosion has begun to 
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assume greater importance, both in 
respect to the corrosion of the metal 
itself and the deterioration of the 
coating by the microbes. An under- 
standing of the biological factors is 
thus necessary for development of 
better coatings. 

For the purpose of discussing coat- 
ings for mitigating soil corrosion, the 
paper is divided into three parts, 
which deal respectively with (a) 
lead sheath cables in ducts, (b) 
buried gas pipes, and (c) pipe type 
feeders. 


Lead Sheath Cables in Ducts 


HE most common construction 

of an underground electric sys- 
tem consists of the conduit and man- 
hole system. Sections of cable are 
drawn into the ducts between man- 
holes, which are spaced approxi- 
mately 250 feet to 600 feet apart, and 
at which points splices are made be- 
tween adjacent cable sections. Repair 


Figure 2. This represents construction of four, typical, high 
voltage cables now used by the Consolidated Edison Co. of N. Y. 
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of a cable failure in the duct system is 
usually made by withdrawing the 
defective section, installing the re- 
placement cable, and splicing the 
new cable to the existing cable. 

The materials most generally used 
for duct construction in the power 
system are tile, fibre, transite, mono- 
lithic concrete, precast concrete, steel 
pipe and wood. The tile, fibre, trans- 
ite and steel ducts are usually en- 
cased in a concrete envelope. The 
precast concrete ducts are factory- 
cast in four-foot lengths with male 
and female ends. In building a con- 
duit system they are placed end to 
end and stacked in banks without a 
concrete envelope. The inside diam- 
eters of conduits vary from 3 to 5 
inches, depending on the size of the 
cable for which the duct bank is de- 
signed. 

From the standpoint of corrosion, 
the conditions under which duct 
systems are installed vary between 
wide limits. The ducts may be sub- 
merged in tidewater, partially filled 
with mud, or they may be well 
drained and dry. The contact resis- 
tance between the cable sheath and 
duct may be 20 to 30 ohms per foot 
of cable in wet localities, while in dry 
ducts, this resistance will be in the 
order of megohms, 

In areas where the 
structures are congested, it is im- 
practicable to avoid dips and depres- 
sions in the duct runs. In many in- 
stances these undrained pockets con- 
stitute serious corrosion problems, 
because the heat from the power 
cable tends to concentrate, by evapo- 
ration, any corrosive salts in the duct 
water. In this respect, the loosely 
coupled precast ducts have an ad- 
vantage in that they permit a certain 
amount of water circulation between 
the duct and the surrounding earth. 
A System manhole, with three high- 
voltage cables, oil reservoir, cable 
bonding, etc., is shown in Figure 1. 

Power cables are operated at 
standard voltages ranging between 
120 volts and 132,000 volts. In gen- 
eral, they are classified into low- 
voltage distribution and_ service 
cables, and high-voltage distribu- 
tion and transmission feeder cables. 
Because of their importance, it is 
usual to devote the greater portion 
of the corrosion work to the high- 
voltage cables. High-voltages cables 
usually are insulated with oil-im- 
pregnated paper and covered with 


subsurface 
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a lead sheath. The thickness of the 
lead will vary in different sizes and 
types of cable from 110 to 156 mils. 
The lead used for power cables con- 
tains a small amount of alloy metal 
such as arsenic, tin, copper, etc. How- 
ever, the effect of these lead alloys 
does not seem to be particularly 
significant from the standpoint of 
underground corrosion. 

The cables in the high-voltage 
class may consist of single-conductor 
cable with a lead covering over each 
insulated conductor, or three con- 
ductors may be grouped together 
under one sheath as in three-con- 
ductor cable. The modern types of 
three-conductor and single-conduc- 
tor cables, in the higher voltage 
ratings, are filled with oil or an inert 
gas, such as nitrogen under low or 
medium pressure. This permits a 
reduction in the thickness of the 
paper required for a given voltage 
rating, thus reducing the over-all 
size of the cable. From the stand- 
point of handling and _ installation 
in cable ducts, practical considera- 
tions limit the over-all diameter of 
cable to approximately three inches. 

Figure 2 shows the construction of 
four, typical, high-voltage cables. 
Attention is invited to the arrange- 
ment of the conductors, the paper 
insulation, the oil or gas tubes, the 
copper shielding tape and the lead 
sheath, The armored submarine 
cable, which is not a duct-lay cable, 
is provided with a jute bedding and 
wire armor over the lead sheath for 
mechanical protection. 


Causes of Cable Corrosion 


LTHOUGH the causes of cor- 

rosion of lead sheath are basic- 
ally similar to those affecting iron 
pipe, lead sheaths are vulnerable to 
environmental conditions which are 
not corrosive to steel, and vice versa 
(2). 

Since lead is amphoteric, it is 
susceptible to corrosion by bases as 
well as acids. Alkaline duct water 
is a frequent cause of lead sheath 
corrosion. The alkalinity, in many 
cases, is caused by the presence of 
green concrete surrounding the ducts 
and frequently occurs in poorly 
drained ducts in which the accumu- 
lated duct water is evaporated by 
the heat of the cables. This produces 
a concentration of the alkaline salts 
dissolved from the duct walls and 
surrounding soil. Values of pH 
amounting to 11 or 12 have been 




























































Top to Bottom 


Figure 3. Pipe coating yard. 
Figure 4. Coating operation. 
Figure 5. Coated pipe with rockshield. 














































































Top to Bottom 
Figure 6. Insulating joint installed. 
Figure 8. Pipe type feeder. 
Figure 9. Cathodic protection equipment. 


obtained in severe cases. The action 
on the cable sheath is chiefly chemi- 
cal, producing the red or brown 
oxides of lead. 

When stray current flows to the 
unprotected cable sheath from the 
earth it may deposit thereon alkalies, 
such as sodium hydroxide, which 
are corrosive to lead. The action on 
the lead is also chemical and is the 
cause of severe damage in some cases. 
Corrosion of this kind is frequently 
encountered in the areas where the 
potentials of cable sheaths are more 
negative with respect to the earth 
than is necessary, and where the 
soil water contains considerable 
quantities of sodium chloride or the 
free lime from green concrete. Ca- 
thodic corrosion is aggravated by 
the use of salt for snow melting and 
other purposes. The danger from 
the cathodic corrosion is an im- 
portant consideration in the appli- 
cation of drainage and the cathodic 
protection of lead-covered cables. 

Lead sheaths are subject to chemi- 
cal corrosion by organic acids. The 
acids most often found in under- 
ground ducts are of organic origin. 
The corrosiveness of organic soil is 
consistent with the fact that organic 
salts of lead, for example, the acetate, 
are soluble. Sources of organic acid 
in the soil are wood ducts, decaying 
vegetable matter, sewerage, waste 
from chemical plants, etc. 

Like iron, lead is corroded in an 
electrolytic environment containing 
a deficiency of oxygen. Differential 
aeration has been found to be a 
predominant cause of cable failure, 
particularly in congested duct banks 
where the circulation of air into the 
bottom ducts is more or less restricted 
by mud and water. A difference in 
the oxygen content between the up- 
per and lower ducts tends to create 
an anodic condition with respect to 
the lower cables. Where resistivity 
of the duct mud and water is low, 
severe corrosion may result (4). 

Galvanic corrosion, caused by dis- 
similar metals, is commonly en- 
countered in manholes where the 
lead cable is in contact with various 
copper or brass fixtures such as bond- 
ing wires, splice filling nipples, phase 
tags, oil lines, etc. which are attached 
to the sheath. 

Spray currents from street rail- 
ways and other railroads may be the 
cause of rapid corrosion of under- 
ground cables. As stated before, cor- 
rosion from this source is prevented 





by the installation and maintenance 
of electrolysis drainage bonds be- 
tween the cable system and the 
negative buses of the railway sub- 
stations. 


Protective Coatings 

ITH a view to protecting 

cable from corrosion, the 
manufacturers have provided lead 
sheath cables with a protective jacket 
or coating. These coatings have been 
used for approximately 15 years to 
provide corrosion protection to lead 
cables in certain corrosive areas of 
New York City. The coatings which 
were first used consisted of asphalt 
and tape. These coatings have been 
superseded by reinforced neoprene 
and extruded polyethylene. 

A recent survey of utility com- 
pany practices in the use of pro- 
tected sheath cables reveals that the 
most commonly used covering is a 
reinforced neoprene hose jacket (6). 
Many companies use a thinner lead 
sheath in conjunction with protective 
coverings without sacrifice of me- 
chanical strength of the sheath. Al- 
though protecting jackets are used 
mainly for corrosion protection, they 
may confer added benefits in respect 
to preventing mechanical damage to 
the lead sheath during installation, 
reduce failures in manhole cables due 
to cyclic bending, and for cables in- 
stalled on bridges, provide cushioning 
against vibration. 

The requirements for a good cable 
coating may be stated as follows: 

a. Flexibility to 

cable on reels. 

b. Resistance to abrasion during 

installation in duct. 

c. Resistance to pressure de- 

formation by cable weight. 

d. Inertness to chemicals and 

micro-organisms in the duct. 

e. Low moisture transmission. 

f. Good electrical insulation re- 

sistance. 

g. Low thermal resistivity. 


Duck Tape and Asphalt 


HE duck tape and asphalt con- 
struction was one of the earliest 
coatings applied to cables. After the 
cable was passed through a bath of 
hot asphalt, two layers of asphalt 
impregnated cotton tapes were 
wound spirally on the cable and an 
outer layer of mica dust sprinkled 
on to prevent adhesion between turns 
while the cable was on the reel. 
This type of covering was found 
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to be effective against corrosion. In 
New York City, where 75,000 feet 
of this type of cable have been in- 
stalled in corrosive areas, only one 
section has failed because of sheath 
corrosion at the edges of the tape re- 
sulting from faulty construction. 
When the cables failed (for reasons 
other than corrosion) it was found 
that the tapes tended to adhere to 
the duct wall, making removal diffi- 
cult. Although the installation in the 
duct abraded the tape and subjected 
the fabric to microbiological rotting, 
the thin layer of asphalt remaining 
on the cable generally prevented 
sheath corrosion. Frequently it was 
necessary to abandon the cable in the 
duct because the rotted coating pre- 
vented removal. This type of coating 
therefore has been superseded for 
duct installations because of its vul- 
nerability to micro-organisms and 
the clogging of the duct. 


Reinforced Neoprene 


N the construction of reinforced 

neoprene coating, a layer of fab- 
ric tape filled with neoprene com- 
pound is applied to the lead sheathed 
cable, followed by 2 or 3 layers of 
neoprene tape to a thickness of ap- 
proximately 70 to 125 mils. Over 
this is a double thickness of fabric 
tape filled with neoprene. The outer 
layer is treated with fungicides by 
some manufacturers. The covering 
is vulcanized to fuse the component 
parts into a solid mass and give the 
neoprene mechanical strength. After 
vulcanization, the covering is treated 
with a finishing compound and 
dusted with a mixture of talc and 
mica dust. 

The protective covering acts as a 
reinforcement when applied over 
lead or lead alloy cable sheathing. It 
has been found possible to reduce the 
sheath thickness normally applied to 
cable by approximately 20 per cent 
when used in combination with the 
protective jacket. The cost of the 
protected sheath cable is thus ap- 
proximately the same as the cable 
without jacket. 

One of the causes of lead sheath 
failure is cyclic bending of the cables 
in manholes caused by periodic heat- 
ing and cooling cycles resulting from 
variations in the cable load. Data 
have been presented which show 
that thin alloy lead sheaths with pro- 
tective jacket can withstand appreci- 
ably more cycles of bending than 
plain lead sheath (8). 
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Figure 7 


Since neoprene is thermo-setting, 
it resists pressure deformation by the 
cable weight under the cable operat- 
ing temperatures. 

The dissipation of heat from the 
jacketed cable occurs without signifi- 
cant rise of sheath temperature over 
the non-jacketed cable because of 
the higher emissivity of the coatings 
as compared with lead sheath. 

Recently one manufacturer has de- 
veloped a new type of jacket in 
which cotton fabric tapes are super- 
seded entirely by glass fabric. Since 
the glass fibre is inorganic, it will not 
rot and hence should provide re- 
inforcement permanently. 


Polyethylene 


OLYETHYLENE coverings are 

extruded over the lead sheath 
of the finished cable as the cable 
is passed through the extrusion press. 
The resulting covering is mechani- 
cally tough, waterproof, electrically 
high resistant, microbiologically inert, 
and presents a smooth surface which 
is an advantage in pulling the cable 
in the duct. 

Recently, a 250 foot section of 
polyethylene jacketed cable was re- 
moved after being installed for three 
years in a duct submerged in con- 
taminated tide water. The jacket, 
although eccentric on the cable, 
showed only slight mechanical scor- 
ing caused by installing and with- 





drawing in the duct. There was no 
corrosion of the lead where the jacket 
was later removed to inspect the 
sheath. There was no deformation of 
the polyethylene caused by the cable 
weight. The fact that polyethylene 
is thermoplastic might militate 
against its application in heated en- 
vironments such as near buried 
steam mains. 


Cable Grease Protection 


SPECIAL cable grease is being 

used extensively on the power 
cables for protection in areas subject 
to the less severe environmental types 
of corrosion. This type of protection 
has been used on the power cables in 
the New York area for the past ten 
years. The results to date have been 
generally satisfactory. 

The compound used is a heavy, 
tacky, petroleum grease, which is 
specially compounded for cable pro- 
tection (7). The grease is applied to 
the sheath of the cable by hand as 
it is pulled into the duct, care being 
taken to have the grease rubbed on 
all parts of the cable. The quantity 
of grease applied amounts to ap- 
proximately 25 pounds per 100 feet 
on large cable, and proportionately 
less for smaller cables. In the use 
of grease for cable sheath protection, 
it is important that the sheath be 
dry and that the cable be installed in 
clean ducts. Any sand or mud in the 
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duct will mix with the grease and 
leave a flaky coating without pro- 
tective value. The usual practice is 
to flush out the ducts with clean 
water prior to installing the greased 
cable. 

As noted above, grease is best 
suited to the relatively mild en- 
vironmental conditions existing in 
cable ducts where corrosion results 
from sheath potentials which are in 
the order of 0.2 volt or less. It is 
not effective for stray current elec- 
trolysis, or for the more serious en- 
vironmental potentials resulting from 
soil or cinder conditions external to 
the duct bank. 

The effectiveness of grease de- 
pends, to a considerable extent, upon 
its self-healing properties. In prac- 
tice, the process of pulling a cable 
into its duct will expose the sheath 
at many points. However, if there 
is an excess of grease on other paris 
of the cable, the exposed surfaces 
will tend to self-heal. 


Coatings on Gas Pipes 

N order to specify the proper pro- 
tective measures for underground 
pipes, it is necessary to isolate the 
cause of corrosion in each particular 
case. The causes of pipe corrosion 
are determined by electrical, chemi- 
cal, and visual tests and observations 
of the pipe and its surrounding soil. 
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At the present time, five causes of 
pipe corrosion are identified by our 
field and laboratory test procedures, 
namely, stray current electrolysis, 
electrolytic soil corrosion, galvanic 
corrosion, anaerobic bacterial cor- 
rosion, and chemical attack. These 
causes are discussed briefly in the 
following: 

Stray Current Electrolysis, caused 
by the discharge of stray electric 
current from metal to earth, is identi- 
fied by electrical measurements on 
the pipe. These measurements in- 
clude direction and magnitude of the 
stray direct current flowing in the 
pipe, and the potential of the pipe 
metal with respect to surrounding 
earth and adjacent subsurface struc- 
tures. The time variations of current 
and potentials serve to identify the 
particular source of the stray current. 
Electrolytic Soil Corrosion, caused by 
dissimilarities in the soil (e.g. texture, 
aeration, moisture and salt content), 
can be identified in many cases by 
electrical measurements of pipe cur- 
rent and potential with respect to 
earth, a measurement of the elec- 
trical resistivity of the soil, and visual 
observation of soil aeration, drainage 
and texture. Electrolytic soil cor- 
rosion in fertile soil is initiated and 
accelerated by bacterial action. 


Galvanic Corrosion is identified by 





the presence of dissimilar metals in 
electrical contact. Galvanic action 
is likely to occur when ferrous and 
cuprous pipes and fittings are used 
in underground piping. The galvanic 
current between the dissimilar metals 
results in corrosion of the less noble 
metal, in this case, iron. Galvanic 
corrosion of iron is also caused by 
unconsumed carbon in ashes and 
cinders. 


Bacterial Action, which initiates and 
accelerates electrolytic soil corrosion, 
occurs through microbiological pro- 
cesses, in a chemically neutral soil 
in which moisture, organic matter 
and sulphates are present. The soil 
bacteria depress the oxygen tension 
in local regions of the soil, thus giving 
rise to differential aeration cells on 
the pipe surface. The corrosion 
products from this type of action in- 
clude a white pasty substance (fer- 
rous hydroxide) next to the iron 
pipe, surrounded by a black layer of 
ferrous sulphide. The white hy- 
droxide, and ferrous carbonate if 
present, turn brown when exposed 
to air. A simple test for the sulphide 
is made by immersing a portion of 
the black corrosion product in hydro- 
chloric acid and noting the odor of 
hydrogen sulphide evolved if ferrous 
sulphide is present. Bacterial cor- 
rosion is associated with 80 percent 
of the corrosion leaks in one of the 
boroughs of New York City. 


Chemical Attack is determined by 
measurement of soil reaction (pH), 
and chemical analyses of the soil and 
corrosion products for acids and salts. 
Corrosion of copper by chemical 
action occurs in soils containing 
sulphides. The corrosion is most 
severe in wet organic soils contain- 
ing bacteria which reduce the sul- 
phates to sulphides. 

In any particular case under in- 
vestigation, two or more factors may 
be present, and there may be some 
uncertainty as to which is the pre- 
dominating factor. The general pro- 
cedure is to examine the soil and the 
pipe, and test for the various factors 
approximately in the order given. A 
considerable amount of work on 
causes of corrosion has been done 
by the Bureau of Standards (5). 

Protective coatings are applied to 
protect the pipe against electrolytic 
soil corrosion, galvanic corrosion, 
chemical corrosion and _ bacterial 
attack. Experience has shown that 
thick insulating coatings can be pro- 











tective and, conversely, that coatings 
less than 50 mils thick generally fail 
to prevent underground corrosion. 

In cross country installations, a 
traveling type coating and wrap- 
ping machine can be used to apply 
coating on continuous pipe at the 
trench site. However, the limitations 
on construction under city conditions 
make it necessary to apply the coat- 
ing at a central coating plant to the 
separate pipe lengths and transport 
these to the trench site. The usual 
sequence of operations consists of 
passing the pipe through (1) a clean- 
ing unit, (2) a heating oven, (3) a 
priming unit in which the priming 
coat is applied and (4) a coating and 
wrapping machine in which the 
heated material is applied to the re- 
quired thickness and the wrapping 
applied. Figures 3 and 4 are views 
of an outdoor coating plant in opera- 
tion. 

The coating now being applied to 
high-pressure gas mains in New York 
City consists of: 

(a) A first coat of heated coal 
tar enamel (water works 
type) 2/32 inch minimum 
thickness, followed by a 
wrapper of fiber-glass. 

(b) A second coat of water 
works enamel, 1/32 inch 
minimum, followed by a 
wrapping of asbestos felt. 

(c) A coating of whitewash or 
wrapping of Kraft paper. 

The enamel used prior to 1946 was 

a 190° F melting point enamel con- 
sisting of coal tar pitch and a filler. 
This enamel proved to be brittle, 
especially in cold weather, and was 
superseded by the plasticized enamel 
of 220° F melting point, containing 
the pitch, fillers and a distilled oil. 
The plasticized enamel is more tough 
and less liable to fracture. 

After the usual inspection for ob- 
vious coating defects, the pipe coat- 
ing is tested for pin-hole “holidays” 
by applying a high-voltage potential 
between the metal pipe and a port- 
able exploring probe placed on the 
exterior surface of the coating. A 
visible spark, accompanied by a 
crackling sound, signifies a defect in 
the coating. The defects are repaired 
with hot enamel and retested. 

Following the satisfactory com- 
pletion of the high voltage test, the 
coated pipe is wrapped with sheets of 
impregnated fibrous board 3/16 inch 
thick, which are held in place by 
circumferential steel straps. This 





“Rock-shield” covering has been 
specified recently in order to protect 
the underlying enamel coating from 
mechanical impacts and pressures 
during transportation, storage, and 
installation in the trench. The pipe 
lengths are then shipped to the con- 
struction site. Figure 5 shows a length 
of coated pipe with “Rockshield” 
covering. 

At the trench the separate lengths 
of pipe are joined together by weld- 
ing or mechanical coupling. After the 
weld or coupling is pressure tested 
and coated, the trench is backfilled. 
Insulating joints are installed at in- 
tervals of 2500 to 4000 feet to pre- 
vent the flow of stray or “long line” 
currents. Figure 6 shows an insulat- 
ing joint installed in a large line. 

When a section of pipe, between 
insulating joints, is completed and 
buried, an initial electrical test is 
made of the overall insulation re- 
sistance of the coating. Unless speci- 
fied minimum values of coating re- 
sistance are obtained, the defects in 
the coating are located by a second 
electrical test, made on the surface 
of the ground over the pipe, and for 
which the circuit diagram test is 
shown in Figure 7. The pipe is 
excavated and its coating repaired 
at the points indicated by the over- 
the-ground test. These steps of testing 
and repair are necessary to assure an 
intact’ coating. 

Cathodic protection is applied to 
the completed pipe to maintain it 
at a potential of approximately 0.25 
volt negative with respect to adjacent 
earth and unprotected metallic pipes. 
The protective potential, which ap- 
pears across the coating, is obtained 
usually from magnesium anodes 
which are buried in the soil and con- 
nected electrically to the pipe at two 
points on each isolated section. 

The requirements for a good pipe 
coating may be stated as follows: 

a. Resistance to soil pressure 

and deformation. 

b. Resistance to impact during 
transportation and _installa- 
tion. 

c. Inertness to soil chemicals 
and micro-organisms. 

d. Low moisture transmission. 

e. Good electrical insulation re- 
sistance. 

f. Ease of application (for field 
applied coatings) . 


As a result of various tests and ex- 
periences on coatings, the following 
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evaluation of various coatings may 


be made. 
Coal Tar Enamel 


OAL tar enamels are character- 
ized by low moisture transmis- 

sion, inertness to soil chemicals and 
microorganisms, and good electrical 
insulation resistance. Coal tar enamel 
coatings have been used on steel gas 
pipes in New York for 15 years and, 
where they have not been damaged 
mechanically, have provided excel- 
lent corrosion protection to the pipe 
in corrosive soil. However, coal tar 
enamels, unless reinforced by a wrap- 
per, may be subject to deformation 
by soil pressures. In some cases, the 
soil pressures may have displaced 
the enamel until the asbestos-felt 
wrapper touched the pipe and thus 
provided a moisture path to the 
metal (9). The asbestos-felt pre- 
viously incorporated in the enamel is 
being supplanted in newer coatings 
by Fiberglass which has been found 
to improve the electrical and me- 
chanical properties of the coating. 
The wrapping of the more important 
pipes with fibre-board will tend also 
to reduce damage by soil pressures. 
With a view to obtaining data on 
insulation resistance of coal tar coat- 
ings, measurements were made on 
the coatings of pipes excavated to 
repair gas leaks. The tests were made 
on the portions of intact coating, 
near the leak, by wrapping a flexible 
copper mesh electrode around the 
coating and measuring the insula- 
tion resistance between the electrode 
and the pipe using the voltmeter 
and battery method with guard rings. 
After eliminating 15 cases where the 
coating was found damaged by stones 
or otherwise, the remaining 74 cases 
were analyzed. The distribution of 
insulation resistance values in the 74 
tests are given in Table I. The coat- 





Table 1 
me 4 — No. Percent 
10 -100 27 36 
i - 10 32 43 
0.1- 1 13 18 
Less than 0.1 2 3 
74 100 





ings tested were composed of the 
non-plasticized coal tar enamel and 
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asbestos felt and had been buried for 
approximately 5 to 10 years. As 
stated above, these coatings have 
been superseded by the plasticized 
enamel coatings. 

Corrosion on coated pipes usually 
occurs at points where the field coat- 
ing has been inadvertently left off at 
fittings, or where the coating has 
been broken off during transporta- 
tion or installation. The rate of cor- 
rosion penetration may be higher 
than on bare pipe in the same soil, 
because the corrosive attack is con- 
centrated on the small anode area 
on the semi-coated system. This re- 
sults from the relatively high density 
of current discharge at the small 
uncoated areas. 

An analysis of leaks on coated dis- 
tribution gas pipes during the past 
years shows that in approximately 33 
percent of the cases, the fittings, such 
as couplings, service tees, and valves, 
were not coated or were improperly 
coated. These leaks occured on the 
early coated pipes which were in- 
stalled before the existing specifica- 
tions and construction practices were 
developed. The leaks at uncoated 
fittings were not chargeable to the 
factory applied coating. However, 
42 percent of all leaks occurred in 
the pipe at points where the factory 
coating had been mechanically dam- 
aged by careless handling during in- 
stallation, unscreened backfill con- 
taining stones, mechanical pressures 
of bed blocks gouges caused by ex- 
cavating and bar hole tools, and in 
other ways. In the other 25 percent 
of the cases, there was no apparent 
external damage to the pipe coat- 
ing. This would tend to indicate that 
the coating was improperly applied 
in the mill, resulting in voids or holi- 
days in the enamel coating. Exami- 
nations of mill coated pipes have 
shown thin sections of enamel under 
the asbestos felt wrapping, which 
result from inherent lack of control in 
the coating machine. 


Asphalt & Wax Coatings 


SPHALT mastic coatings con- 

tain a high proportion of sand 
and similar materials for reinforcing 
the asphalt. They are heated to a 
viscous state and extruded on the 
pipe with a thickness of approxi- 
mately % inch. Since asphalt is more 
permeable to moisture than coal tar, 
the insulation resistance of asphalt 
mastic will tend to decrease with 
time, and eventually the bond be- 
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tween pipe and coating may be lost 
in wet soils. Asphalt mastics appear 
to be inert to soil chemicals and 
micro-organisms. Because of the 
thickness of the mastic, the coating 
may add considerably to the weight 
of the pipe. 

The decrease of insulation resist- 
ance of asphalt mastic coated pipes 
buried underground is discussed 
under the heading of pipe type 
feeders. 

Hot-applied wax coatings with a 
reinforcing wrapper are very resistant 
to impact during transportation and 
installation. They do not require 
priming the pipe, are easily applied 
and appear to have met with con- 
siderable approval in some parts of 
the country. 

The wax coatings usually have 
hydrocarbons, derived from petro- 
leum, as their principal constituent. 
These waxes are micro-crystalline, 
resistant to moisture penetration, and 
of high electrical resistance. Their 
melting point is comparatively low, 
approximately 170°F. Because the 
waxes are softer than bituminous 
enamels, they may be more vulner- 
able to pressure deformation. To the 
wax: is added a- chemical inhibitor 
which, reacting with the steel pipe 
surface, would make the potential 
of the pipe more noble. 

In the construction of the coating, 
a minimum thickness of 1/32 inch 
of the wax is applied at approxi- 
mately 275°F to the pipe. To pro- 
vide a mechanical shield against soil 
pressures, a spiral wrapping of lami- 
nated tape is applied over the wax. 
This tape consists usually of an as- 
bestos sheet impregnated with the 
wax, and placed between outer layers 
of impervious sheet plastic and mesh 
fabric. 

Installations and tests are now 
under way to evaluate the advan- 
tages of wax coatings on small di- 
ameter distribution and __ service 
pipes. 

It has been found that pipe coat- 
ings may be subject to deterioration 
by excessive negative pipe potentials 
resulting from uncontrolled cathodic 
protection. Tests made to determine 
the effect of negative pipe potentials 
on the coating showed that a po- 
tential difference of 4.3 volts across 
coal tar or asphalt coatings caused 
the coating to blister and peel from 
the underlying metal in less than a 
month (1). The damage from 
smaller potentials was less severe. 


Based on these test results, it would 
appear that the coating should not be 
damaged by a potential difference 
of 0.3 volt. The cause of the peeling 
apparently is related to the accumu- 
lation of alkali or hydrogen gas or 
both at cathodic areas under the 
coating. 


Field Coating 


HE installation of an under- 

ground pipe line through city 
streets is complicated by the conges- 
tion caused by existing pipes and 
conduits for water, gas, steam and 
sewage flow, conduits for electric, 
communication and railroad cables, 
and tunnels and subways for railroad 
and motor vehicle transportation. 
This congestion requires installations 
of new pipes often to be made with 
vertical and horizontal offsets to 
clear existing facilities. When these 
offsets are installed in the line, much 
field coating of the bends is required, 
in addition to the many joints and 
fittings in the straight lengths of 
line. For example, in a recently con- 
structed 19,000 foot run of 30 inch 
gas main, almost 200 forged bends 
were required for horizontal and 
vertical offsets and turns. 

The conditions under which field 
coatings are applied may consist of 
extremely cold or warm weather, 
water in the trench and small clear- 
ances. Field coating is done on con- 
nected pipe in the trench after the 
pressure test is completed on welds 
and couplings. 

The material most often used in 
the past for coating joints and fittings 
in gas pipes was coal tar enamel. 
It is still in common use today. After 
the uncoated pipe ends have been 
hand coated and wrapped to provide 
the equivalent of the coating on the 
pipe, a portable steel form is placed 
over the mechanical coupling and 
filled with hot enamel. When the 
enamel has solidified, the form is 
removed, leaving a thick casting of 
enamel surrounding the coupling. 

The disadvantages of this method 
are the requirements for priming the 
metal surfaces of the pipe and coup- 
ling. Depending on weather condi- 
tions the primer may require 4 to 6 
hours to dry before the enamel is 
applied. Other disadvantages are 
the objectionable fumes from the hot 
enamel and the comparatively: high 
temperature at pouring, i.e. 500°F. 

Welded joints in mastic coated 


(Turn to page 32) 














TIMELY HELP 


the pigment 
you need 
may be right 
in your own 
warehouse! 








TITANOX RA-NC —TITANOX A=-24 


TITANIUM riemenr ee 
CORPORATION 
Subsidiary of NATIONAL LEAD COMPANY 
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FROM TITANOX RESEARCH? 


NV. may be the time to modernize many of your formulas 

with the newer rutile TITANOX pigments. You probably have them 
right in stock for specialized finishes. The improved properties 
and wide application of these versatile titanium pigments make them 
a “natural” these days to improve your production picture. 


As an example, consider TITANOX-RA-NC, the rutile replacement 

for the anatase pigment TITANOX-A-24, This pure rutile pigment not 
only provides greater resistance to chalking but also affords 
higher hiding and easier mixing than its anatase counterpart. 
Although a “specialist” for tinted exterior finishes of the greatest 
durability, this versatile rutile pigment is capable of adapting 

itself to almost all finishes that require the hiding of unextended 
rutile titanium dioxide. In addition, TITANOX-RA-NC may also 

be used to boost the hiding or hiding plus durability of products 
made with the rutile-calcium pigments TITANOX-RCHT and RCHTX. 


Our Technical Service Department is ready to suggest ways in 
which TITANOX-RA-NC can make your pigment inventory more 
flexible, increase production and boost product quality. Titanium 
Pigment Corporation, 111 Broadway, New York 6, N. Y.; 

Boston 6; Chicago 3; Cleveland 1; Los Angeles 22; Philadelphia 3; 
Pittsburgh 12; Portland 9, Ore.; San Francisco 7. In Canada: 
Canadian Titanium Pigments, Ltd., Montreal 2; Toronto 1. 
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continuous service for a year. 


Are you overlooking the profitable, 
growing markets for metal coatings 
based on VINYLITE Brand Resins? 
Are you aware that more and more 
oil men, chemical manufacturers, 
processors, are finding that such coat- 
ings cut the long-time cost of metal 
protection down to rock bottom? 

Fundamental reason for this is the 
basic inertness of these resins...their 
powerful resistance to attack by oils, 
greases, water, salts, alkalies, most 
strong acids, and most other chemi- 
cals. 

Add to this the fact that, when 
properly formulated, they are easy to 
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Everybody Talks 


Water treating tank at same oil field, for solution 
containing 7 per cent caustic soda and 2.3 per cent 
Calgon. VINYLITE Resin coating also intact after 















apply by conventional methods, they 
air-dry rapidly, and they stay intact 
for long periods, maintaining their 
integrity and bond. Inherently 
tough, they are also resilient and 
able to withstand impact, shock and 
abrasion. They protect containers 
from contents and spillage. They 
protect contents from injury by con- 
tainers. 

You will find that coatings based 
on VINYLITE Brand Resins are easily 
and economically formulated. Your 
customers will welcome the savings 
they bring about through reduced 
maintenance and refinishing costs. 


Mixing tank using 3.3 per cent solution of ferrous 
sulphate at a Bradford, Pa., oil field. After 12 months of 
24-hour-a-day service, coating based on VINYLITE Brand 
Resins shows no failure. 


Here’s What 
To Do 
About It! 









For technical information and data 
on formulations, write Dept. KI-75. 
Data on “HYSOL”’ 3000 and 4000 coatings cour- 


tesy of Houghton Laboratories, Inc., 322 Bush 
St., Olean, N. Y. 
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The Chemistry Building of the National Bureau of Standards. The Paint, Varnish and Lacquer Sec- 
tion has its laboratories on the top floor. Note the exposure racks on the roof for outdoor tests. 








HE NATIONAL Bureau of 
Standards is the principal 
agency of the Federal Govern- 
ment for fundamental research in 
physics, mathematics, chemistry, and 
engineering. The Bureau has cus- 
tody of the national standards of 
physical measurement in terms of 
which working standards in research 
laboratories and industry are cali- 
brated. The necessary research lead- 
ing to improvements in such stand- 
ards and measurement methods is 
one of the basic responsibilities of 
the Bureau. In addition, the Bureau 
undertakes for the Federal Govern- 
ment specific research and develop- 
ment programs, develops improved 
methods for testing materials and 
equipment, tests and _ calibrates 
standard measuring apparatus, de- 
velops specifications for federal pur- 
chasing, and serves in an advisory 
capacity on matters relating to the 
physical sciences. 

The testing and calibration activi- 
ties of the National Bureau of Stand- 
ards stem from its custody of the 
Nation’s basic physical standards. 
Accuracy and uniformity in measure- 
ments throughout the Nation depend 
on these standards, and Congress has 
accordingly authorized the Bureau 
to engage in testing and calibrating 
services for the Nation in those cases 
where the devices or materials must 
be checked with the Bureau’s stand- 
ards or where sufficient accuracy can- 
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not be obtained elsewhere than at 
the Bureau. 

The types of test which the Na- 
tional Bureau of Standards under- 
takes are restricted, in general, to 
the following: 

1. Tests involving comparison 
of laboratory standards or in- 
struments with the national 
standards. 

2. Tests of other devices and 
materials which are critical in 
laboratory or industrial opera- 
tions and for which suitable 
testing and calibration facilities 
are not available elsewhere. 

3. Referee tests or investiga- 
tions where private laboratories 
are unable to agree on the 
method of measurement, and 
the results of tests, or the inter- 
pretation of these results, pro- 
vided that the problem is of na- 
tional interest, that there is prior 
agreement to accept and abide 
by the Bureau’s findings, and 
that the cost is borne by the 
groups at issue. 

The purpose of the Paint, Varnish 
and Lacquer Section is to apply the 
principles of chemistry, physics and 
engineering to advance paint, var- 
nish and lacquer technology. The ac- 
tivities of the section comprise eight 
main functions including, research, 
preparation of specifications, techni- 
cal advice, umpire testing and test- 
ing for evidence in legal actions, 





establishment and maintenance of 
pigment color standards, literature 
publication of research 
papers and reports, and finally rou- 
tine testing for conformance to speci- 
fications. 


review, 


Research 


ESEARCH activities of the Sec- 
tion are usually defined by the 
problems posed by a sponsoring gov- 
ernment agency. The investigations 
frequently require studies of the 
basic chemical and physical prop- 
erties of nonmetallic protective and 
decorative coatings and the materials 
used in such coatings. A major re- 
search endeavor is always pursued in 
the development of new and im- 
provement in existing methods of 
testing of paints and paint materials. 
In the preparation of specification 
requirements, it is necessary that the 
test method be clearly defined so 
that reproducible results can be ob- 
tainable by any qualified laboratory 
and trained technician, and that the 
method be valid for the property 
being measured. The amount of 
work and study necessary before a 
three to four line specification re- 
quirement can be written often ex- 
tends over many months and some- 
times years. The Paint, Varnish and 
Lacquer Section, in cooperation with 
other government agencies, private 
laboratories, and technical societies, 
has done considerable work on: (1) 
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outdoor and accelerated weathering 
of organic protective coatings, (2) 
properties of traffic paints and the 
development of test methods for 
measuring such properties, (3) ex- 
amination and development of sul- 
fide resistant coatings, (4) evalua- 
tion of measurements, (5) 
evaluation of consistency of pastes, 
(6) determination of chromium in 
chrome pigments, (7) evaluation of 
metal protective paints, and (8) ex- 
posure testing of masonry paints. 

At the present time, the Section is 
engaged in evaluation studies for the 
Office of the Quartermaster General 
on all types of finishes of immediate 
and potential use by this branch of 
the Army. In this work, considerable 
effort is expended in selection of ap- 
propriate test methods for adequate 
evaluation and in the development 
of additional methods as necessary. 
The section is not in the position, 
however, to include materials in their 
study upon direct request from the 
industry. It is necessary that such 
requests be approved by the Office 
of the Quartermaster General.' 


gloss 


Completed Research 
Paints for Masonry Walls*—To pro- 
vide comprehensive data on the large 
number of decorative or water-repel- 
lent treatments for use on masonry 
building materials, tests extending 
over a 6-year period were made on 
a number of commercial masonry 
paints. These tests evaluated cement- 
water, resin-emulsion, oil-base, and 


Upper Left: Location used for study of out- 
door durability of paints for masonry walls. 


Above: Testing the washability of paint films. 


Lower Left: The nonvolatile content of a paint 
being determined by the vacuum oven method. 


rubber solution paints applied to 
wall specimens of stone- and cinder- 
concrete block, light-weight aggre- 
gate block, new and used common 
brick, and cast-concrete slabs. The 
organic type coatings were also ap- 
plied to wood-frame walls faced with 
cement-asbestos shingles. All of these 
tests were subjected to outdoor at- 
mospheric exposures at Washington, 
D. C., and were inspected after three 
and six year periods. 

The results indicate that well-for- 
mulated masonry paints, skillfully ap- 
plied, are durable and that it is pos- 
sible to maintain painted masonry at 
minimum The cement-water 
paints were found to provide a dur- 
able as well as decorative coatings 
for exterior walls. Good results were 
also obtained with 
emulsion, and synthetic-rubber-base 
The wall speci- 
mens as painting surfaces, 
rated in the following order: (1) 
asbestos shingle-faced 


cost. 


oil-base, resin- 


paints, masonry 
were 
new cement 


wall specimens; (2) stone-concrete 


block; (3) cinder-concrete block; 
4) new common brick; (5) light- 
weight - aggregate - concrete block; 


(6) cast concrete; (7) used common 
brick wall specimens. 

Other similar investigations relat- 
ing to traffic paint, shellac, metal 
paints and similar problems have 
also been completed. 

Chromatic Reflectance Standards— 
The Photometry and Colorimetry 
Section has developed Chromatic 
Reflectance Standards for photoelec- 


tric reflectometers in the tristimulus 
colorimetry or reflecting specimens 
including painted panels. These 
standards are intended for use with 
instruments designed to measure 
45°, O° directional reflectance and 
equipped with photocells, light 
source, and tristimulus filters that 
have spectral specifications* approxi- 
mating the tristimulus values of the 
standard observer and coordinate 
system of the International Commis- 
sion on Illumination combined with 
illuminant C (average daylight). 
The standards cover ten important 
commercial colors and may be or- 
dered from the National Bureau of 
Standards, Washington 25, D. C. 


Each set consists of ten 3- by 5- 

inch porcelain-enameled iron panels 
having the colors, etched designa- 
tions, and nominal values of reflec- 
tance and chromaticity given in 
Table 1. Values of the directional 
reflectance are obtained in percen- 
tage relative to magnesium oxide as 
100 percent for the blue, green and 
amber tristimulus filters. The values 
for the green filter are the luminous 
directional reflectance for ICI illu- 
minant C, 
Permanent Gloss Standards—Perma- 
nent gloss standards, covering the 
entire range of nonmetallic 
commercial materials, are also avail- 
able. 


gloss 


These standards, which may be 
used to calibrate any 60° specular 
glossmeter in the range from matte 
to high gloss, are made of ceramic 
materials for permanence, and the 
surfaces have been specially chosen 
for similarity to commercial mate- 
rials whose gloss is important. 

The gloss standards have been 
prepared according to ASTM 
Method D523 for the 60° Specular 
Gloss of Paint Finishes. A set consists 
of two white Vitrolite plaques hav- 
ing nominal gloss values 1 and 90, 
and eight glazed ceramic plaques 
with nominal gloss values 10, 20, 30, 
40, 50, 60, 70, and 80. Each plaque, 
approximately 4% inch square, is 
engraved with the nominal gloss 
value followed by a serial number. 
The edges and backs of the ceramic 
plaques are coated with Glyptal ce- 
ment to prevent absorption of water. 
Sets may be ordered from the Nu- 
tional Bureau of Standards, Wash- 
ington 25, D. C. 










































Preparation of Specifications 
EDERAL Specifications are pre- 


pared upon authorization by the 


Federal Specification Board and 
after assignment to the appropriate 
Technical Committee through its 
chairman. The chairmanship of the 
Technical Committee on Paint, Var- 
nish, Lacquer and related materials 
has been in the Paint, Varnish, and 
Lacquer Section of the Bureau dur- 
ing the entire existence of the Board. 
The Section, consequently, has been 
active in specification work. 

The first draft of a specification is 
usually prepared on the basis of 
laboratory and other investigations 
of typical proprietary materials 
which are believed to meet govern- 
ment requirements. This draft is sub- 
mitted to industrial organizations, 
technical societies, and others for re- 
view, comment, criticisms, and sug- 
gestions which are studied and com- 
piled for consideration by the Tech- 
nical Committee. After the draft is 
amended in light of the comments, 
the draft is circulated to the govern- 
ment agencies for comment. After 
action by the Technical Committee 
on the government comments, a final 
draft is submitted to the Federal 
Specification Board with recom- 
mendation for approval, printing, 
and promulgation. 

In addition to the preparation of 
new specifications, published speci- 
fications are always undergoing re- 
view for appropriate amendments or 
complete rewriting taking into con- 
sideration the 
the availability of raw materials and 
facilities, and any other important 
factors. The activities of 


economic. situation, 


scope of 
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Above: Determination of color with the Hunt- 
er Multipurpose Photoelectric Reflectometer. 


Upper right: The color and tinting strength 
properties of dry pigments are investigated. 


Lower right: Hickson Abrader. A paint film 
that shows not over 50% of the area worn to 
the bare surface after 50,000 revolutions is 
considered outstanding for wear resistance. 
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the Technical Committee is so broad, 
covering as it does both the ingredi- 
ent materials and the finished prod- 
ucts of the coatings industry, that 
there has developed a large backlog 
of work in recent years. 

The Bureau also cooperates in the 
preparation of specifications for 
technical societies and assists govern- 
ment agencies in the development of 
specifications. This advisory aid has 
a two way advantage, however, be- 
cause the Bureau has a better under- 
standing of the background on the 
specific problems posed by the speci- 
fications, when and if it becomes de- 
sirable to rewrite the material into a 
Federal Specification. 


Technical Advice 


OSSESSING a national reputa- 
tion for scientific knowledge, the 





Etched 


Designation 


. SKC-SBC-00 


White ' 
. SBC-12 


Bath Green 


Kitchen Green ...SKC-15 
SE asus cnceus SBC-20 
Ivory ...........SKC-SBC-31 
Maize . wees SBC-35 
rer SBC-40 
Delphinium 

DN na .. SKC-41 
Royal Blue ....SKC-SBC-45 
SE prep SKC-70 





TABLE I 


Colors, Designations, Reflectance, and Chromaticity Coordinates 
of Standards 


Reflectance 
Blue Green Amber * Y 
% % %o 
72 73 73 0.311 0.320 
22 31 24 .290 384 
22 34 29 2315 389 
36 32 36 324 .289 
31 57 62 373 383 
21 54 61 .405 .410 
37 24 20 254 .263 
37 16 12 .209 215 
18 4.3 3.6 .185 145 
1.0 7.3 19 G32 t7 
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National Bureau of Standards re- 
ceives innumerable inquiries from 
the general public, government agen- 
cies, and the paint and other indus- 
tries. Fortunately, the majority of 
these questions can be answered im- 
mediately on the basis of knowledge 
and experience. However, a number 
of these requests require experimen- 
tal study to obtain an answer. A 
problem that is of sufficient impor- 
tance to the government is 
vestigated upon the completion of 
arrangement with the _ interested 
agency. 


in- 


Umpire Testing—In the case of dis- 
putes between Government agencies 
and private individuals or 
usually centered on a difference of 
opinion as to whether a material does 
or does not comply with a specifi- 
cation, the Bureau conducts un- 
usually precise umpire tests in order 
that the dispute may be settled on a 
factual basis. Such tests can be con- 
ducted, however, only under certain 
specific conditions which are laid 
down in National Bureau of Stand- 
ards Circular 483, testing by the Na- 
tional Bureau of Standards. (Copies 
are available from the Superinten- 
dent of Documents, Washington 25 
D. C.) 

Careful examinations and _ tests 
are also made on materials submit- 
ted by the Federal Trade Commis- 
sion and the Post Office Department 
to provide the basis for possible legal 
action if evidence of fraud is found 


firms, 


(Turn to page 36) 




















DIMER ACID 


in 


Surface Coatings 


C. G. GOEBEL 


By 


D. T. MOORE 


Emery Industries, Inc. 


MERY 955 Dimer Acid’ is a 
E mixture of 82-85% Cs, dibasic 

acids and 12-15% C;, tribasic 
acids. These polybasic acids 
formed by polymerizing polyunsatur- 
ated acids (mainly linoleic and lino- 
lenic acids) at elevated temperatures 
(300-400° C.) in the presence of a 
small amount of water (1—5% on 
wt. of fatty acids) maintained in the 
system by steam pressure. Dimer 
Acid is also referred to as di-linoleic 
acid. Dimer Acid formed in this 
manner is essentially the same as the 
polymerized acids formed during the 
heat-bodying of semi-drying or dry- 
ing oils such as soya or linseed oils. 
It does, however, differ in that a 
higher proportion of dimeric mate- 
rials, as opposed to trimeric material, 
is present in Emery 955 Dimer Acid 
than in thermally bodied oils and 
esters. 

Theoretically, the dimerization of 
polyunsaturated acids takes place 
in two stages. First, the double bonds 
of the polyunsaturated acids shift or 
are isomerized to conjugated struc- 
tures which, in the second stage, un- 
dergo a 1,2-1,4 addition or Diels- 
Alder condensation with the double 
bond of another molecule which may 
or may not be in a conjugated sys- 
tem. Equations for these reactions 
can be written in the following man- 
ner: 


are 


CH: (CH:) «,<CH=CHCH:CH=CH (CH:)-COOH 


12 0 
normal linoleic acid 








Emery 955 Dimer Acid is prepared 
by essentially a thermal dimerization 
of linoleic and linolenic acids to form 
36-carbon-atom dibasic acids. Some 
54-carbon-atom tribasic acids are 
formed also. Dimer Acid is an excel- 
lent viscosity promoter and shows a 
pronounced tendency to lengthen the 
set-to-touch time, improve through- 
dry and eliminate wrinkling and re- 
softening when incorporated into dry- 
ing oil compositions. In varnishes, 
Dimer Acid often improves water and 
alkali resistance, and durability, whereas 
when used in alkyds, it imparts greater 
flexibility to the films, which is its ma- 
jor advantage. In many cases, the use 
of the difficult obtainable so-called 
“hard” oils may be eliminated, or at 
least greatly reduced, by the incorpo- 
ration of Dimer Acid into the resin 
formulas. 











Of course, the formula for Dimer 
Acid shown above is only one of the 
possible isomers that are formed. 
Further condensations occur to form 
a limited amount of trimer acid, but 
higher polymers are formed only in 
trace amounts (if at all). 

Emery’s 955 Dimer Acid produced 
commercially is a clear, viscous liquid 
which is somewhat tacky and has 
the following approximate analysis. 


Iodine Value 80-95 
Acid Value 180—192 
Saponification Value 185-195 


Unsaponifiable Matter 0.5-2.0% 
Color (Gardner) 10-12 


=> 


(I) 


A 
CH: (CH2);CH=CHCH=CH(CH:);COOH (IT) 


11 9 
conjugated linoleic acid 


CH=CH 
P ~ 
1+II => CH:(CH:);CH CH(CH,);,COOH (IIT) 
A 
CH; (CH:) ,<CH=CH—CH:—CH—HC— (CH:):-COOH 
Dimer Acid 
—_—_—_—_—_—_— Neutralization 
ae known as Emery M-461-R Dimer Equivalent 995-310 
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Monomer Content 


1-3% 


Dimer Content 82-85% 
Trimer Content 12-15% 
Refractive Index at 
25° C. 1.4919 
Viscosity at 25° C. 
(Gardner-Holdt) Z-2 to Z-5 
Specific Gravity 
153° C/i53°C. 695 
Solubility Soluble in 
most organic 
solvents; in- 
soluble in 
water. 


As would be expected, Dimer Acid 
undergoes nearly all of the usual re- 
actions of fatty acids, forming esters, 
amides, nitriles, soaps, salts, etc. Also, 
since Dimer Acid contains two or 
more carboxyl groups in each mole- 
cule, other interesting reactions are 
possible due to this increased func- 
tionality. For example polymeric ma- 
terials, both linear and cross linked, 
can be prepared by reacting the 
Dimer Acid with polyfunctional alco- 
hols, amines, metal ions, etc. and 
mixed polyfunctional molecules such 
as hydroxyamines. Other possibilities 
lie in the reaction of carboxyl groups 
with two different types of mono- 
functional compounds. 


Uses in Coatings 
HE ability of Dimer Acid to 
form such reaction products has 
definitely indicated its utility in the 
surface coatings industry. 

Potential uses of Dimer Acid in 
surface coatings are conditioned by 
two points relative to its composition: 
(1) Dimer Acid is dibasic, and (2) 
the carboxyl groups are separated 
by a relatively long carbon-to-carbon 
chain. Since Dimer Acid is dibasic, 
it will behave as a cross-linking agent 
in the same manner as phthalic an- 
hydride, etc. However, due to the 
long carbon skeleton, the products 
may be expected to be softer and 
more flexible than counterparts pre- 
pared from phthalic anhydride or 
short-chain dibasic acids. 

Since reactions like the dimeriza- 
tion described above are principally 
involved in the thermal polymeriza- 
tion of drying oils, the addition of 
Dimer Acid to a vegetable oil yields 
a composition similar to that which 
would be produced if the oil were 
“bodied” in the usual manner. Thus, 
a distinct advantage is that the ad- 
dition of Dimer Acid to a drying oil 


(Turn to page 38) 











INERT PIGMENTS THAT IMPROVE YOUR PRODUCT 
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Incorporated 1899 


EDGAR BROTHERS COMPANY 


METUCHEN, NEW JERSEY 
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HOW EDGAR ASP 100 
PROTECTS CAN STABILITY 
AND COLOR STRENGTH 


Edgar ASP 100 has a pH range of 4.4-5.5 which 
minimizes changes in the can or reactions due 

to undesired or uncontrolled alkalinity. Also the 
hazard of loss of color strength of non-lime- 

proof colors is thus avoided. And you have an added 
value in Edgar ASP 100 because it gives an 
excellent suspension combination for pigments 
which have bad dispersion and caking qualities 


in paints. 


Two more plus values for Edgar ASP 100 in 
addition to saving valuable amounts of expensive 


and scarce pigments. 


Why not receive all the facts 
by sending in this coupon 

. -. technical literature and 
sample drums are avail- 
able ... no obligation, 
of course. 






Please send me 
the following: 


O File folder with up-to-date technical data. 


C)Sample dram () 2b. (5 b. (10 bb. 


Name 





Firm 


Address. 








ASP 100 
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products and processes! 
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to lighter colored 








WM ~ 1 
OW you can have a Soya Fatty Acid that not 
only has an excellent initial color, but also 
maintains that color throughout all stages of 
ALKYD manufacture. 
For less demanding applications, A. Gross & 
Company also has two other grades of Soya 
Fatty Acid at proportionately lower prices. 
Prompt shipment of fresh material is essential and 
A. Gross & Company has geared its manufacturing 
and shipping facilities to offer such a service. 


Distributors in Principal Cities 











295 MADISON AVE., NEW YORK 17, N. Y. 





manufacturers since 1837. write for 
samples and our new booklet 


“FATTY ACIDS IN MODERN INDUSTRY” 
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HENRY A. GARDNER 


GLOSSMETER 
Portable-Type 

Improved portable glossmeter and 
45° 0° reflectometer is said to be 
of new optical design which elimi- 
nates calibration failures and 
equipped with new lamp that elimi- 
nates frequent burn-outs. In _ re- 
search work, the new instrument may 
be used for quantitative studies of 
appearance change; such as loss of 
gloss which accompanies weathering, 
wear from abrasion, or acid attack. 
Known as the P-4X Gardner Gloss- 
meter, this unit is available from the 
Henry A. Gardner Laboratory, 4723 
Elm St., Bethesda, Md. PVP—Aug- 


ust. 


SYNTHETIC LATEX 
Cold Type 


Development of “cold” synthetic 
rubber latex is said to be the first 
to apprgach natural rubber in serv- 
ice and wearing qualities. Seven 
varieties of cold rubber latex have 
been developed. It is expected that 
as research progresses many more 
will undoubtedly be possible. This 
means that synthetic latex can be 
tailor made for specific applications. 
This versatility has not been possi- 
ble with natural rubber. Naugatuck 
Chemical Div., United States Rub- 
ber Co., 1230 Ave. of the Americas, 
New York, N. Y. PVP—August. 
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LEAD CYANAMIDE 
Anti-Rust Pigment 


Lead Cyanamide DK825, anti- 
rust pigment with a lead base, is 
now available for the first time in 
the U.S. through Millmaster Chemi- 
cal Corporation, which has been 
appointed U. S. selling organization 
for the manufacturer, Duisburger 
Kupferhuette, Duisburg, Germany. 

Lead Cyanamide DK825vhas been 
used for over 15 years in/Europe as 
an anti-rust pigment. With it, high 


proportions of exteriders can be 
added without losip& or diminishing 
any of its excellent anti-rust action. 


Finished paints made with Lead 
Cyanamide DK825 as the anti-rust 
pigment have the following advan- 
tages, according to the manufacturer: 
gravity. (Great 


1. Low specific 
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BULLETIN 551 —Just off 
the press will give you factual 
information on Paint, Varnish 
and Lacquer installations for 


cooking, mixing and handling 


applications. 
Write for your copy today! 
CLAUDE B. 


P.O. Box 502, Roosevelt Annex 
Detroit 32, Michigan 


SCHNEIBLE CO. 









PRODUCTS ¢ me + VEMENTS 


S U R V E Y 


covering power. Ease in painting and 
spraying. ) 

2. No settling or thickening. No 
loss of paint and excellent resistance 
to storage influences. 

3. Extremely economical. (As a 
result of reduction in material costs 
and time of application.) 

4. Highly effective protection 
against corrosion through its strong 
and durable properties as a_ basic 
coat. 

5. Especially suitable as a basic 
or top coat. 

6. Designed for blending with lin- 
seed oil varnish and numerous other 
binding agents. 

Full details, technical data and 
samples may be obtained from Mill- 
master Chemical Corporation, 420 
Lexington Ave., New York 17, N. Y. 
PVP—August. 
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TEST FOR YOURSELF 


what's NEW 
jor’ in Metalcoating 





ECTIVE 
PINES 
Your products and processes may benefit mate- 
rially through improvements in substrate pro-- 
pruM tection over iron, tinplate, steel and terne plate 
COATINGS afforded by Velsicol Resin AD 4. Add, also, 





chemical resistance for packaging containers. 
Let us send you, free, Velsicol Technical Bulle- 
tin No. 221, together with a 3%” x 8%” sample 

PRIMERS of tinplate coated with Resin AD 4, to test for 
yourself. Write 





VELSICOL CORPORATION 


may Yen? Wc 
“VELSICOL” 
. eV : 


General Offices and Laboratories: 330 East Grand Avenue, Chicago 11, Illinois 





Export Division: 100 East 42nd Street, New York, New York 
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NEW PRODUCTS 





READINGER 


STACKER 
Handles Up To 750 lbs. 


Combination fork lift-stacker and 
hand truck with elevating platform 
operating from a standard 6 volt 
automobile battery is capable of 
moving, lifting, and stacking loads 
up to 750 pounds. The Readinger 
Corp., 20 South 15th St., Philadel- 
phia 2, Pay PVP—August. 


THICKENING AGENT 


Possible Use in Paints 






DIPHENYL SULFONE 
Variety of Uses 


Dihydroxy diphenyl sulfone is 
available in four different forms: two 
grades of mixed isomers in com- 
mercial quantities, and two purified 
isomers each in experimental quan- 
tities. According to the manufac- 
turer, these chemicals may be used to 
prepare phenolic resins, and when 
suitably solubilized and condensed, 
indicate use as dispersants, fungi- 
cides, tanning agents, etc. These 
chemicals are soluble in water, ben- 
zene, ethyl alcohol, acetone, and 
acetic acid. For further details write 
to Monsanto Chemical Co., Merri- 
mac Div., Everett, Mass. PVP— 
August. 


KETOSOL Solvents 


Trade-Mark 


“KETOSOL’ 25 


& 





Low price... 
. high boiling. 


Solvents for... 


miscible mixtures of 


@pheny! methyl carbinol> 
and 
acetophenone 


in drums or tank cars ... p'easant odor 


Also for use as... 
reaction mediums 


LIQUID PHENOLICS 
For Cork Compositions 


CB-312 and CB-314 are recom- 
mended for use where maximum 
flexibility and tensile strength are 
required. Cascophen HP-401 and 
HP-403 are for creating binders with 
specific properties, since both require 
addition of plasticizer. Cascophen 
CB-312 and CB-314 are recom- 
mended for water- and fungus-proof 
cork compositions. Cascophen HP- 
401 and HP-403 find use in shoe 
materials (inner soles, beach san- 
dels, and platforms), floor tiles and 
gaskets. The Borden Co., Chemical 
Div., 350 Madison Ave., New York 
17, N. Y. PVP—August. 





“KETOSOL” 75 


> ase 





“Bentone” 18 is used for thickening = 
ie ae ‘y sludges extractants 

ofganophilic liquids, providing maxi- engine varnishes azeotropic dehydration agents 
mum gelling efficiency in mixtures dyes intermediates for: 
of polar and non-polar solvents. It adhesives pharmaceuticals 
Sas Bini ae * RE f coutings dyes 

as been used in t al aa paraton o nitrocellulose components in: 
solvents type cleaning fluids and vinyl resins perfumes 


alkyd resins odor-masking agents 


paint removers, and has possibilities 
for use in paints, varnishes and ad- 
hesives. It is useful in thickening and 
reinforcing asphalt, coal tar resin 
and wax solutions. Bentone 34 pro- 
duces excellent thickening effects in 
single hydrocarbon solvent, indepen- 
dent of non-polar combinations. It 
does not swell appreciably in ke- 

tones, esters or alcohols. National AC 
Lead Co., 111 Broadway, New 
York 6, N. Y. PVP—August. 


For information, write or call the nearest CARBIDE 
office, requesting data sheets F-7370 and F-6970. 


*Approximate compositions. 
“Ketosol” is a trade-mark of Union Carbide and Carbon Corporation. 


CARBIDE ann CARBON 
CHEMICALS COMPANY 
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NEW PRODUCTS 


WESTON 


CONTROLLER UNIT 
For Testing Cooks 


Two instruments, a variation of a 


TAG Celectray Multiple Point (4) | 


(top) and a 
automatically 


Indicating Controller 
TAG Program Unit, 
control the simultaneous heating of 
four cooking stills used in the manu- 
facture of synthetic resins and var- 
nishes. This unit is now being used by 
the pilot plant of Socony Paint Prod- 
ucts Co., Metuchen, N. J. It is said 
that this, installation can control 
four tests employing the same pro- 
gram and/product uniform results, 


reduce operation and labor time, les- | 


son possibility of costly errors, and | 


cut potential instrument costs nearly WITH 


one third. For further details write 
to the Tagliabue Instruments Div., 
Weston Electric Instrument Corp., 
614 Frelinghuysen 
N. J. PVP—August. 


SILICONE RESIN 
Used with Alkyd 
G-E 81182 


silicone resin has a 


wide range of compatibility with 
other paint resins. In combination | 
with alkyd resins, this silicone resin 
show some very interesting mois- | 


ture-resistant properties. Stucco pan- 
els treated with the 
resin combination, either as a primer 


under cement paint, or as a clear 


finish coat, also retards the forma- 
tion of surface checking. General 
Electric Co., Chemical Dept., Pitts- 
field, Mass. PVP—August. 
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Ave., Newark, | 


silicone-alkyd 


VINYL COLORS 
For Coloring Vinyl Film 

Series of tested organic pigments 
in powder form is available for use 
in vinyl film and sheeting. These are 
designed for use in preblending or 
dry blending techniques. A ready- 
mix with dry vinyl resin may be 
made prior to fluxing, with a re- 
sultant rapid and complete disper- 
sion after fluxing. Vansul & Co., 
Englewood, N. J. PVP—August. 


MIXED SOLVENT 
Variety of Uses 

Mixed solvent, known/as Solui- 
dene, contains approximiately 65% 
paraffins, 20% naphthalenes and 
15% aromatics is available in tank 


car and drum quantities. According 
to the manufacturer, this solvent is 
intended for use in the formulation 
of paints, rubber, inks, polishes and 
waxes. Colonial Alloys Co., Ridge 
Ave. and Crawford St., Philadelphia, 
Pa. PVP—August. 


MIXER-COOKER 
Tilting Type 

For cooking and mixing simul- 
taneously, tilting mixer-cooker is 
available. Added feature of unit is a 
large draw-off valve at the bottom. 
Has steam jacket cover and material 
of construction is stainless steel. 
Agitators may be single or double 
motion type. Hamilton Copper & 
Brass Works, Inc., Hamilton, Ohio 
PVP—August. 








Now, more than ever before, non-phthalic semi-alkyds 
are important to varnish makers. Here’s an easy, low- 
cost way to extend or replace phthalic alkyd vehicles. 


You can cook Pentalyn B-56 Resin with unbodied 
low-premium oils such as soya, linseed, and fish oil to 
produce really economical semi-alkyd varnishes. Cook- 
ing can be done in either portable or closed kettles. 


These Pentalyn B-56 vehicles can be easily formu- 
lated to give a wide variety of properties such as pale 
color, good miscibility with long phthalic alkyds, ex- 
ceptional sealing and hold out, and rapid drying. Write 
for technical information. 


HERCULES POWDER COMPANY Synthetics Dept.,926 Market Street, Wilmington, Del. 


1C51-4 











DR. PAUL O. POWERS 


P. O. Powers Named Director of 
Penn. Industrial Chemical Corp. 


Dr. Paul O. Powers has been named 
Chemical Director of Pennsylvania In- 
dustrial Chemical Corporation, of Clair- 
ton, Pa. Formerly Technical Advisor to 
Battelle Memorial Institute, Dr. Powers 
will be concerned with coordinating re- 
search activities, technical service, chem- 
ical laboratory work and pilot plant op- 
eration in the development and main- 
tenance of synthetic resins, solvents, oils 
and other Picco products. He also will 





the team attended briefing sessions and 
visited printing ink, paint, lacquer and 
varnish manufacturing plants in New 
York, Philadelphia, Cleveland, Wilming- 
ton, Brooklyn, Newark, Elizabeth, N. J., 
Detroit and Washington, D. C. This 
technical assistance tour is sponsored 
by the Economic Cooperation Adminis- 
tration. 

Rising raw material, and other costs 
are currently forcing up the selling price 
of French paints, Despite the extensive 
need for these products, current produc- 
tion is only 57% of capacity. Output per 
man in the French industry is less than 
half that in the United States. 

Thus, it is important that more effi- 
cient methods, labor saving devices, and 
modern techniques be used so that unit 
costs can be lowered and productivity 
increased. Upon completion of their 


study, the visiting team presented a sum- 


mary report on its findings in this coun- 
try and the suggested adaptation of these 
findings to their home industry. These 
reports will be distributed in France 
through trade associations, labor unions, 
press conferences and seminars, 


ASTM Honors R. Burns of 
The Bell Telephone Labs 


Ten technical leaders in the field of 
engineering materials were honored dur- 
ing the 54th Annual Meeting of Ameri- 
can Society for Testing Materials held 
recently in Atlantic City. 

Among those receiving the 1951 
Awards of Merit was Robert Burns of 
the technical staff of the Bell Telephone 
Laboratories. The award was made for 
notable service to the ASTM in the 
field of plastics and electrical insulating 
materials. 











continue {to serve as an advisor to the 
National Research Council on Quarter- 
master problems. 

During the past 20 years Dr. Powers 
has been active in the synthetic resins 
field. He has done considerable work on 
the composition of a variety of syn- 
thetic resins and on the development of 
control methods for determining ap- 
plicability of synthetic resins in the plas- 
tics and coating fields. 

Dr. Powers is the author of a book, 
“Synthetic Resins and Rubbers,” and of 
chapters and sections in several stand- 
ard reference works. Dr. Powers holds 
numerous patents in synthetic chemistry, 
and is the author of a series of charts on 
preparation of synthetic resins and rub- 
bers which are used as standard refer- 
ences by resin chemists. 





MD 566 ALUMINUM PASTE isa standard lining type aluminum 
paint pigment of improved specular gloss which provides chrome- 
like finishes. With it paint films are produced approximating in 
smoothness those obtained with polished extra fine lining powders 
and pastes yet these films retain the high reflectivity yielded by 
those produced with standard paste pigments. 
MD 566 ALUMINUM PASTE is characterized by a fine particle 
structure. This characteristic plus its high overall reflectivity results 
in an improved hiding property. 
MD 566 ALUMINUM PASTE produces: 
1—finishes with a smoothness and simulated chrome appearance 
approaching that commonly obtained only with the use of the 
extra fine lining grades. 
2—films capable of withstanding exterior elements to a degree 
never previously obtained with extra fine lining pigments. 
3—production coatings suitable for many industrial applications. 
Investigate the possibilities of MD 566 ALUMINUM PASTE jin your 
aluminum paint formulations. Send today for sample and full details. 


METALS DISINTEGRATING COMPANY, INC. 


General Offices: Sales Offices: 
Elizabeth B, New.Jersey Chicago, Illl., Cleveland, Ohio 
Plants: Elizabeth, N. J., Manchester, N. H., Berkeley, Calif., Emeryville, 


ALUMINUM PASTES 
| ALUMINUM POWDERS 
| ne Uf: GOLD BRONZE POWDERS 


Complete line of 
MD Al UMINUM PIG- 
MENTS meets all the 
requirements of a 
wide range of stan- 
dardized and spe- 
calized Aluminum 
Paint applications. 








French Paint Technologists See 
American Plants and Methods 


Thirteen paint and varnish industry 
specialists from France have recently 
completed a study of American produc- 
tion methods and plants. For six weeks 
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Here is the Troy 1 Point High Speed Mill that Unexcelled for 


is just what you need for short run production. 

It’s a 12” x 32” unit désigned not only for fast 

production but for speeding up non-production * FREQUENT CLEANUPS 
steps: opening, cleaning, closing and resetting. If 

you are faced with frequent formula changes, 

tote time is feaoeiail. If you have to atin * REPETITIVE SETTINGS 
frequent repetitive settings, turning only one wheel 


and being guided by a dial setting will cut your 
setup time immeasurably. 


Note the hand wheel and dial indicator. A spin of 
this wheel opens the mill for clean-up. To start 
another run, just turn the hand wheel back. Proper 
pressure is applied mechanically and positively 
at all four pressure points simultaneously. If a 
setting is being repeated, the dial indicates when 
to stop. 

This 1 Point Adjustment 12” x 32” Mill is a high 
speed production unit. It is precision-made with 
heavy duty roller bearings, ‘Ideal’ apron adjuster 
and silent chain drive. We also manufacture this 
mill with the conventional 4 point adjustment. 


Process Machinery Division 


TROY ENGINE & MACHINE CO. 


Established 1870 


TROY, PENNSYLVANIA, U.S.A. 














ACS Paint and Plastics Div. 
Announces September Program 
In connection with the American 


Chemical Society Diamond Jubilee 
Meeting which is to be held in New 
York City, at the Biltmore Hotel, 
September 3-7, the Division of Paint, 
Varnish, and Plastics Chemistry have 
announced the following program: 
Tuesday Morning, Sept. 4, 1951—Sym- 
posium on Printing Ink-Printability 
A. C, Zettlemoyer—Introductory Re- 
marks 
Julius Bekk—(Translated and Pre- 
sented by J. M. Fetsko) The Con- 
formability of Rubber and Similar 
Substances 
J. F. Monroy—lInvestigations of the 
Printability of Paper 
W. C. Granville—Color Control in 
Printing 
W. J. Beckman, G. N. Matson, G. R. 
Sears and J. O. Thompson—A Lab- 
oratory Method for Studying Some 
Ink-Paper Relationships 
W. C. Walker—The Testing of Print- 
ing Inks 
Tuesday Afternoon, Sept. 4, 1951—Sym- 
posium on Printing Ink-Rheology 
R. H. Brailey—The Viscosity of Con- 
centrated Suspensions 
A. Voet and L. R. Suriani—Dielectric 
Characteristics of Pigment Disper- 
sions 
A. Voet and L. R. Suriani—Viscosity 
of Pigment Dispersions 
G. Lower, W. C. Walker and A. C, 
Zettlemoyer — Temperature Con- 
trol Studies in the Rotational Vis- 
cometer 
General Discussion 
Social Hour 
Wednesday Morning, Sept. 5, 1951— 
Symposium on Vinyl Resins 
H. F. Robertson—Introductory Re- 
marks 
G. Wormald and W. F. Spengeman— 
Pigment Colors for Plasticized Viny] 
Chloride Polymers 
F, G. Clark—Accelerated and Out- 
door Weathering of Colored Vinyl 
Films 
R. E. Lally—Stabilization of Chlor- 
inated Vinyl Polymers 
K. K. Fligor and E. Wanca—Com- 
pounds and Properties of New Vinyl 
Copolymer Resins 
G. M. Powell, T. E. Mullen, K. L. 
Smith and D. E. Hardman—Or- 
ganosols from Vinyl Resins 
R. F. Hansen and D. S. Plumb— 
Growth of the Vinyl Industry 
General Discussion 





Thursday Morning, Sept. 6, 1951—Sym- 
posium on Preparation of Ion Ex- 
change Materials 

H. P. Gregor—Introductory Remarks 

G. B. Butler—Strongly Basic Ion Ex- 
change Resins 

S. L. Thomas—Poly Quarternary Am- 
monium Anion Exchange Resins 

R. M. Wheaton and D. F. Harrington 
—Preparation of Cation Exchange 
Resins of High Physical Stability 

R. Kunin—Determination of the To- 
tal Ion Exchange Capacity of Ion 
Exchange Resins 

General Discussion 

Thursday Afternoon, Sept. 6, 1951— 
Symposium on Preparation of Ion 
Exchange Materials 

W. P. Utermohlen, Jr. and M. E, Gil- 
wood — Operating Characteristics 
and Applications of Commercial Ion 
Exchange Resins 

A. Wasserman, M. L. R. Harkness and 
J. L. Mongar—Ion Exchange and 


-B-H has a flat dispersion for every pur- 
pose. Nine flat dispersions in the R-B-H 
standard nitro-cellulose line offer a wide 
variety of flatting qualities. Dispersion 


Physical Properties of Alginate Gels 
J. D. Guthrie—Ion Exchange Cottons 
H. P. Gregor—Specific Ion Exchange 
Resins 
General Discussion 
Friday Morning, Sept. 7, 1951—Sym- 
posium on Pigment Characteristics 
F. A. Steele—Introductory Remarks 
C. A. Kumins—Surface Treated Cal- 
cium Carbonates in High Solid 
Paint Systems 
E. J. Dunn, Jr—A Pigment Particle 
Surface 
C. W. Sweitzer, L. J. Venuto and R, 
Its 





Properties and Uses 

W. K. Asbeck, G. P. Herz, and M. 
Van Loo—The Electro Kinetic Be- 
havior of Pigments 

R. S. Foster and W. D. Hedges—The 
Optical Properties of Pigments as 
Described by Turbid Media Theory 
and Their Use in Pigment Charac- 
terization 








#6195 is based on a new silica-gel type flat 
providing higher flatting efficiency in nitro- 
cellulose-type funiture finishes. 

T-K Fiat is a unique dulling agent for 
coated fabrics and paper, providing free- 
dom from crazing when used as a top coat 
over dark colors. Available in both nitro- 
cellulose and vinyl resin. 


R-B-H . 


. for finishes of integrity. 


HS copersiored- 


DIVISION OF INTERCHEMICAL CORPORATION 


DISPERSION TECHNICIANS 
BOUND BROOK, NEW JERSEY 


£ | 





Pigmentdispersionsin nitrocellulose; ethyl cellul yde, 


vinyl and alkyd resins; chlorinated rubber and other 5 plastic 


binders. 


R-B-H- AND T-K ARE TRADE MARKS OF INTERCHEMICAL CORPORATION 
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J. J. O'Neill 


J. J. O'Neill Heads 
Goodyear Paint Lab 


Increased demands for high styrene- 
butadiene copolymers for specialized 
uses by the nation’s paint producers 
have prompted the establishment of a 
special paint development laboratory 
within the Chemical Division of The 
Goodyear Tire & Rubber Company. 

Announcement of the new laboratory, 
which will be headed by J. J. O'Neill, 
was made by R. P. Dinsmore, Vice 
President in charge of Research & De- 
velopment. 

Mr. O'Neill will devote most of his 
time to further refinements and_ uses 
for Pliolite S-5, Goodyear’s synthetic 
material which has been widely accepted 
by the paint industry in the formulation 
of chemical resistant finishes, stucco and 
concrete paints and enamels, plaster seal- 
ers, highway traffic striping paints, ma- 
chinery enamels, and aluminum finishes. 


Brooklyn Varnish Elects 
C. Englehardt to Board 


Carl Englehardt has recently been 
elected to the board of directors of the 
Brooklyn Varnish Co. Carl came with 
the company in 1931 and has since 
served both in production and labora- 
tory capacities. Presently, he is technical 
director and in charge of the company’s 
industrial research division. He is very 
active in the technical committees of the 
New York Paint and Varnish Produc- 
tion Club. He is also an active member 


of the A. S. T. M., A. F. S. and A, I. C, 
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Castor Oil Use in Paints 
Changed by Army 


In view of current restrictions on the 
use of castor oil by Department of Agri- 
culture Orders DFO-1, the following 
changes in Qualification procedure un- 
der Military Specification MIL-E-10687 
are established. Manufacturers pre- 
viously qualified on a castor oil type 
formulation who desire to use non-castor 
oil or castor oil conservation styrenated 
alkyd resins in lieu of the castor oil type 
will be permitted to submit new samples 
and have them tested for qualification at 
no charge. In cases where a manufac- 
turer has been previously rejected on 
either a castor oil or non-castor oil type 
there will be a fee of $200.00 per sam- 
ple for testing. 


Manufacturers may now qualify on 
either a castor oil or non castor oil type 
formulation; however, a manufacturer 
subsequently approved on a castor oil 
type will not be eligible to have an ad- 
ditional non-castor or castor conserva- 
tion sample tested at no charge. All 
other provisions with regard to qualifi- 
cation testing procedures are unchanged. 


J. A. Gotshall Named to Akron 
Office of Binney & Smith Co. 


Appointment of John A. Gotshall to 
the sales staff of Binney & Smith Co. has 
been announced by John M. Hamilton, 
Manager of Pigment Sales. Mr. Gotshall 
will be located in the company’s Akron 
office. 








FLATTENS THE FINISH 


. »» INCREASES MILL ROOM CAPACITY. SYLOID 308 is a finely-sized syn- 
thetic silica of extremely high purity designed to produce a lower gloss finish. 
Less flatting agent is required . . . mill room capacity is often doubled. Rigid 
production controls insure a uniform product for uniform results. 

SYLOID 308 gives superior results at lower cost. Great savings are gained in 
the mill room because Syloid mill bases can be made highly concentrated . . . 
with a very short grinding time. There is no mill base seeding. 

For additional information or help on a specific problem write Davison’s 
Technical Service Department. #7. M. Reg. Applied For 


Progress through Chemistry 


THE DAVISON C 







L CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS,, 
SILICOFLUORIDES AND FERTILIZERS 











keeps paint 


looking better— 


LONGER 


The first day that house paint is applied, it begins a 
constant battle with the elements. Heat and cold, wind 
and dust, chemical action — all combine forces under 
the general term “weathering”. Whether or not your 
paint contains white lead determines to great degree if 
it will be subject to checking, cracking and eroding. The 
presence of neutralizing basic lead salts minimizes the 
effect of attack by the acidic degradation products 
formed during the weathering process. 

With weathering held in check, dirt-collecting cracks 
and eroded valleys are minimized. With paint contain- 
ing white lead, a continuous smooth surface is main- 
tained through slow, even chalking — paint retains 


“fresh” appearance — longer. 


resists 
mildew 
The addition of white 


lead in carefully balanced, mixed pigment 
house paints improve their resistance to 
mildew. Lead and other metal soaps are 
formed in just the right proportions not 
only to plasticize the film for maximum 
toughness and elasticity but also to give 
greater fungicidal properties. 


Soo Sttacgeannnn: ee 
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“LEAD” LENGTHENS THE LIFE OF ssa a a 
compound ung om the decompoion. 





30 MONTHS EXPOSURE TEST IN FLORIDA 
Note better appearance of paint at the left, properly stabil- 
ized with white lead, as compared with that of the lead-free 
paint at right. 


White lead stabilizes ready-mixed house paints against 
breakdown by checking, cracking and severe erosion. 
This is but one of several reasons why white lead is so 
desirable in house paint. Use enough of it to take ad- 
vantage of all the qualities that white lead pigments 
impart. You as the manufacturer will know you are pro- 
ducing a better — more reliable product. And lead pig- 
ment in paint can’t be beat as a valid argument to 
promote sales. 


Valuable Reference Material: Write for data sheets on 
paint formulations to meet specific end requirements. 
Lead Industries Association, 420 Lexington Avenue, 
New York 17, N. Y. 





Note improved mildew resistance of paint at the left, properly stabilized 
with white lead, as — with that of the lead-free paint at right. 


res on 






c Asn a Seg lead s soaps which increase film flexibility. 
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it Resists Water — t films with an optimum lead pigment content absorb 
Calpain fraction ot touch Srecet os aay elas weed. 
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CABLE COATINGS 
(From page 14) 





pipe are coated with hot asphalt 
mastic pressed into a collapsible form 
and allowed to cool, after which the 
form is removed. This leaves a cast- 
ing of mastic over the weld. 

Petroleum grease has been found 
to be a convenient material to apply 
to fittings in small pipes where hot 
materials might present a hazard to 
personnel because of restricted space. 
The grease is worked into the surface 
of the metal and into the depressions 
of the fittings. Excess material to 
1/16 inch thickness is then applied. 
A reinforcing wrapper is wound 
spirally over the grease and an out- 
side layer of grease applied to the 
wrapper. One of the advantages of 
this material is that it can be applied 
to wire-brushed surfaces and does 
not require a primer. However, the 
question of micro-biological deterio- 
ration of the grease may require 
further investigation. 

Because of the difficulties involved 
in field coating, considerable effort 
has been spent in developing alter- 
nate materials and methods. Among 
the more promising of these are in- 
sulating tapes and zippered coatings. 

Polyvinyl chloride tape with an ad- 
hesive face has been applied to coat 
welded joints is gas pipes. The sur- 
faces of the pipe must be cleaned 
of moisture, rust, grease, and mud 
before the tape is wound on. Sharp 
projection on the weld must be re- 
moved by chipping or filling in order 
to prevent piercing the tape. Usually 
two layers of tape are applied, with 
a half lap between turns. Polyvinyl 
chloride tape has been found to be 
chemically and _ microbiologically 
inert and possesses good electrical 
and mechanical properties for coat- 
ing application. In addition it is easy 
to apply except in very cold weather 
when it may lose elasticity. 

Development has been under way 
by a manufacturer for the past year 
on coating pipe welds and couplings 
with an insulating sleeve of sheet 
neoprene. In one design, the sleeve 
is slit longitudinally and the edges 
fitted with a zipper. The sleeve is 
wrapped around the part to be pro- 
tected, the two seams are brought 
together, and zipped closed. To pro- 
vide added water-tightness, an ad- 
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hesive paint is applied at the edges 
of the sleeve and over the zipper. 
Another design of sleeve, which is 
not slit, must be rolled on to the pipe 
before the joint is made. After the 
joint is completed, the sleeve is un- 
rolled over the joint, and the seams 
painted to provide water-tightness. 

The advantages of zip coatings are 
simplicity and comparatively low 
cost. Because of possible damage to 
the neoprene by oxidation or me- 
chanical damage, a leak might occur 
in the neoprene sheet and allow cor- 
rosive soil water to wet the coupling 
and corrode it. This objection could 
be overcome by filling the voids 
under the sheet with a cheap non- 
corrosive material. 

Pipe Type Feeders 

"HE corrosion problem on pipe 

type feeders is similar to that on 
steel gas mains. In the construction 
of a pipe type feeder, the coated 
sections of 6-inch or 8-inch pipe are 
welded together to form a continu- 
ous pipe between manholes which 
are spaced approximately 2500 feet 
apart. The pipe coating applied is 
extruded asphalt mastic. This ma- 
terial which is used also on the 
welded joints, has a thermal resis- 
tivity less than that of asphalt or 
sand alone and therefore permits the 
electrical losses to be dissipated from 
the pipe. The three single-conductor 
electric cables, designed for high 
voltage, are pulled into the sections 
of pipe between manholes, spliced 
to the adjacent cable sections, and a 
steel sleeve placed over the splice and 
welded to the pipe. The pipe is filled 
with insulating oil under a pressure 
of 200 pounds per square inch. Fig- 
ure 8 shows an asphalt mastic coated 
pipe containing three cables. 

In order to provide an electrical 
path for potential heavy fault cur- 
rents, great care is taken to maintain 
the electrical continuity of the pipe 
at all points. The pipe lengths are 
joined by welding. At each end of 
its run the line is connected by a 
heavy ground wire to the station 
copper bus which in turn is con- 
nected to ground rods and buried 
metal conduits. Cathodic protection 
of the pipe is provided by connect- 
ing a low-voltage storage battery 
(usually 2.0 volts) in the ground 
wire at each end so as to maintain the 
pipe at a small negative potential 
with respect to earth and surround- 
ing subsurface structures. The bat- 





tery must be capable of carrying the 
maximum anticipated fault current 
without damage. Figure 9 shows one 
such battery with its associated 
charging equipment. 

Insulation resistance measurements 
are made of the coating insulation 
resistance at periodic intervals. These 
are made on operating lines during 
shut down periods, and on isolated 
sections of a line installed for future 
use. The results of initial and 21% 
year measurements on one line in 
high resistance soil are shown in 
Fig. 10. It is noted that the average 
insulation resistance of the 5.5 miles 
of line has decreased from 95 meg- 
ohms per square foot to 21 megohms 
per square foot. This decrease is as- 
sociated with the absorption of soil 
moisture by the coating. It is noted 
that these values are somewhat 
higher than results reported else- 
where (10). 


Toward Better Coatings 


OR the past three years, the ser- 
vices of a Research Laboratory 
have been engaged by the Consoli- 
dated Edison Company of New York 
to investigate the role of bacteria in 
underground metal corrosion and the 
deterioration of pipe and cable coat- 
ings by soil micro-organisms. Pre- 
liminary results of this research have 
been presented elsewhere (3). 

Since the investigation is still 
underway, final results cannot be 
given at this time. These must await 
the passage of time, especially for the 
more durable coatings. However, the 
results to date indicate that the coat- 
ings now being used on high-pressure 
gas mains and pipe type feeders are 
nutriently inert to soil micro- 
organisms. Some of the modern syn- 
thetic materials which have been 
suggested for coatings have been 
found to be vulnerable to micro- 
biological attack. 

The foregoing discussion has been 
concerned mainly with coatings al- 
ready in use. These coatings, though 
they may be the most practical today, 
are not perfect. Field coating ma- 
terials and methods are in need of 
improvement. Some of the newer 
synthetic materials possibly may ful- 
fill the requirements for field coating. 

In connection with the anticipated 
wider use of synthetic materials it 
will be necessary to investigate the 
deterioration of these materials by 
soil micro-organisms. Replacement 
of existing materials with less stable 











synthetic resins would be unthink- 
able. A few of the modern plastics 
which have been found to provide 
nutriment to the soil fungi would 
require a fungicide to improve their 
aging properties. 

In developing a new coating for 
field application on pipes, the con- 
ditions under which the coatings are 
applied should be borne in mind, 
especially the congested work spaces. 
The preferred coatings are those that 
require no heating or heating equip- 
ment, provide a bond between the 
pipe and pipe coating, allow the 
trench to be backfilled without wait- 
ing for the coating to harden, and 
meet the other requirements pre- 
viously discussed for a good coating. 
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Paul K. Haggard Dies 


Paul K. Haggard, Midwest sales 
manager for the Paint and Varnish Divi- 
sion, The Eagle-Picher Company, died 
April 27, at Oak Park (Ill.) Hospital 
after an illness of six weeks, He had 
been ailing for some time previous to 
his entry there. 


G. S. Ziegler & Co. 
Has a New Office 


G. S. Ziegler & Co. are now located 
on the eighth floor new Dunn & Brad- 
street Building, 99 Church St., New 
York 8, directly across from City Hall. 


| 
| 
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@ Accelerated weathering of fabrics, finishes, 
paints, rubber, plastics, and hundreds of other 
products used in outdoor service can be con- 
ducted in the laboratory with the Weather- 
Ometer. The deteriorating effects of outdoor 
exposure can be reproduced in the Weather- 
Ometer by controllable cycles of light, water 
spray, selected temperatures and humidity. 


A few days in the Weather-Ometer equals 
years of outdoor service. Operation is fully 
automatic, the Weather-Ometer can be run 
continuously without attention 24 hours a day. 


testing deutces for more 
than a quarter of a century 
ATLAS ELECTRIC DEVICES COMPANY 


361 West Superior Street, Chicago 10, Illinois 


WEATHER-OMETERS FADE-OMETERS LAUNDER-OMETERS 
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When you place your order with Barrett you’re assured 
prompt, dependable service and top quality products, 
backed by 97 years of successful manufacturing experience. 


WHEN YOU NEED A *xBENZOL 


COAL-TAR CHEMICAL prea cit G UAI-A-PH EN E 
CUMAR* Par one-Ind Resin 


=UAR* Perosorme GLIDCOL-REGULAR 


Sea GLIDCOLWW 


PHTHALIC ANHYDRIDE 











REFINED COAL-TAR CREOSOTE All for anti-skinning _ 
SHINGLE STAIN OIL f n 
*ATOLUOL _ One for every specific requirement 
"he ¥*XYLOL | 


sold by 


% These coal-tar solvents delivered by express tank truck in 
the following areas. Phone your order. 


RMAs osntcaeees Malden 2-7460 Indianapolis .......... Gorfield 2076 | 
DD ccteascecexas Delaware 3600 Los Angeles ............ Mutual 7948 * rs ti 6 es og nc. 


EE: inp FAO TOUS 5 .- +++ oeveees a ae 
Cleveland ....eeeeeeees. Cherry 5943. Philadelphia 2.2... Neflonen 3.3009 | 52 Vanderbilt Ave. P. 0. Box 389 _—-25_E.. Jackson Blvd. 
0 ee Vinewood 2-2500 St. Louis ..........-. Lockhart 6510 ‘ : 
oy Hi-Flash elder tuataiie ot all Saatlion, except Buffalo. Te New York 17 Jacksonville, Fla. Chicago 4, ll. 
THE BARRETT DIVISION | 2775 East 132nd St, at Shaker Square 503 Market Street 
ALLIED CHEMICAL & DYE CORPORATION Cleveland 20, Ohio San Francisco 5 


40 Rector Street, New York 6, N. Y. 


in Canada: The Barrett Company, Ltd., 5551 St. Hubert Street, Montreal, Que. 
*Reg. U. S. Pat. Off. 
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Conducted by 


Lancaster, Allwine & 
Rommel 


PATENTS AND COPYRIGHTS 


424 Bowen Building, 
Washington, D. C. 


Complete copies of any pat- 
ents or trade-mark registration 
reported below may be ob- 
tained by sending 50c for each 
copy desired to Lancaster, All- 
wine & Rommel. 











Drying Oils 

U. S. Patent 2,552,684. Edwin G. Mar- 
hofer, Lawrence, Kans., assignor to 
Phillips Petroleum Company, a corpora- 
tion of Delaware. 


A process for condensation of a mix- 
ture of linseed oil and polymer produced 
by clay treatment of cracked gasoline 
with butadiene which comprises react- 
ing a mixture comprising from about 0.5 
to about 4.0 parts by weight of linseed 
oil to one part by weight of said polymer 
with from about 40 percent by weight 
of butadiene based on the weight of said 
linseed oil-polymer mixture in a reaction 
zone maintained at a temperature in the 
range between about 200 and about 350° 
F. and under a pressure sufficient to 
maintain a liquid phase for a period of 
time in the range between about 5 to 
about 15 hours; treating a resulting reac- 
tion mixture comprising condensation 
product of said linseed oil-polymer mix- 
ture and butadiene at a temperature in 
the range between about 350 and about 
600° F. for a period of time from about 
two to about six hours whereby the said 
condensation product is stabilized and 
bodied. 


Polymerization of Rosin 


U. S. Patent 2,551,436. Burt L. Hamp- 
ton, De Ridder, La., assignor to Crosby 
Chemicals, Inc., De Ridder, La., a cor- 
poration of Mississippi. 


The method of polymerizing rosin, 
which comprises treating rosin with a 
halo-stannic acid selected from the 
group consisting of chloro- and bromo- 
stannic acid and with heat at a tempera- 
ture below that at which any large pro- 
portion of the rosin will be decomposed 
but sufficient to effect polymerization in 
the presence of the said acid. 





Insecticidal Paint 


U. S. Patent 2,540,239. Garfield Arthur 
Bowden, East Orange, N. J]. and Carl 
Iddings, Manhasset, N. Y., assignors to 
Boyle-Midway, Inc., New York, N. Y., 
a corporation of Delaware. 

An insecticidal substantially water- 
immiscible, coating composition com- 
prising a coating composition substan- 
tially immiscible with water and 
containing a substantial portion of an 
unsaturated, fatty drying-oil constituent 
as the major film-forming agent, a pro- 
portion, effective as an insecticide of 
2,2-bis (p-chlorophenyl) 1,1,1-trichlo- 
roethane, and an organic volatile solvent 
for said 2,2-bis(p-chlorophenyl) 1,1,1- 
trichloroethane, the amount and the 
volatility of said solvent being such as 
to cause migration of said 2,2-bis(p- 
chlorophenyl) 1,1,1-trichloroethane to 


What Can 
You See 


In Your 


Polyol Future? 


the exterior of the coating film after 
an initial film has been formed, 


Improving Drying Oils 

U.S. Patent 2,553,429. Frantisek Stejs- 
kal, near Litomerice, Czechoslovakia, as- 
signor to Sana, Narodni Podnik, Prague, 
Czechoslovakia, a company of Czechoslo- 
vakia. 

The method of modifying drying and 
semi-drying oils which comprises heat- 
ing the oil in the presence of a catalyst 
containing a small amount of sulphur 
combined chemically with a metal se- 
lected from the group consisting of nickel 
and cobalt at temperatures below that 
usual for polymerization until the shift- 
ing of the isolated double bonds of the 
oil to conjugated unsaturation reaches a 
maximum while the polymerization re- 
mains minimal. 





If you are saddled with polyol (polyhydric alcohol) short- 


ages, consider this: 


Atlas is now doubling its sorbitol production. 
This important new polyol supply will be 
available late in 1951. 


Here, at last, will be a stable source of polyols—derived 
from ample agricultural products—less subject to fluctua- 
tions in price and availability. 


Plan now for sorbitol-based vehicles in your future. You 
may be amazed by the outstanding advantages sorbitol 
gives you in the synthesis of hard gums, “in situ” varnishes, 
tall oil esters, and alkyd resins. Sorbitol-based vehicles 
give you the range of control you want on melting points 
. .. viscosities . .. solubilities in your maleic and phenolic 


modified resin esters. 


Write for the Atlas booklet giving practical formulas and 
specific directions for making sorbitol-based vehicles— 
it includes many suggestions for new products. 








PAINT AND VARNISH PRODUCTION, AUGUST 1951 


ATLAS POWDER COMPANY, Wilmington, Del. « Offices in principal cities . Cable Address—Atpowco 
ATLAS POWDER COMPANY, CANADA, LTD., Brantford, Canada 
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BUREAU OF STANDARDS 
(From page 19) 





I 
| NOW AVAILABLE IN THE U.S. FOR THE ist TIME! 





to exist. 
Testing of Government Purchases— 
The greatest portion of the total 


LEAD CYANAMIDE DK825 i eee ee 


quer Section is spent in testing of 


THE EFFECTIVE AND ECONOMICAL ANTI- ae eee oe ee 
RUST PIGMENT WITH A LEAD BASE ous paints and paint materials to 


determine conformance with the ap- 
Advantages of the finished paint: 


plicable procurement specification. 

Samples of every t f paint, var- 

1. Low specific gravity. (Great covering power. Ease agceeaa ey sitet wogdhacal 
in painting and spraying). 


nish, lacquer, and ingredient mate- 
rial manufactured by the industry 
2. No settling or thickening. No loss of paint and ex- ie - ee eee Thee ona 
, : nations help to insure that the gov- 

cellent resistance to storage influences. | ernment obtains adequate value for 

| the many millions of dollars that it 


3. Extremely economical. (As a result of reduction in 
expends annually for the purchase of 


material costs and time of application). js ; 
organic coatings. 
4. rat effective ee against mien : 
t ig its strong and durable properties as a basic ite DO Wien hed teen Chal 
coat. | of the Paint, Varnish & Lacquer Sec- 
5 Especially suitable as @ basic or top cost. | tion until his retirement in July 1950. 
. J , | Mr. Paul T. Howard is the present 


acting chief of the section. Mr. How- 
ard has also been appointed Chair- 
man of the Technical Committee on 


6. Designed for blending with linseed oil varnish and 
numerous other binding agents. 


EFFECTIVENESS PROVED FOR OVER 15 YEARS | Paint, Varnish, Lacquer and Related 

IN EXTENSIVE EUROPEAN TESTS Materials of the Federal Specifica- 

For further details, technical data, samples, etc., apply to | ge Apcinerall a oe a 
MILLMASTER CHEMICAL CORPORATION of Mr. C. C. Hartman who is in 

| charge of the research and testing 

420 LEXINGTON AVENUE NEW YORK 17, N. Y. unit on Varnish and Lacquer, and 
| Mr. J. E. Keefauver who is in charge 

U. S. Selling Organization Pat MeN | of the research and testing of the 

for the manufacturers: & | Paint Unit. Other chemists on the 

DUISBURGER KUPFERHUTTE ise B % Section’s Staff include Mrs. Clara 
es Si iA) Sentel and Messrs. W. C. Porter, H. 


g. -_ ay | I. Salmon, W. E. Barnwell, and A. 
——— ———— - | V. Llufrio. 

| The Paint, Varnish & Lacquer 
Section is a part of the Chemistry 
Division of which Dr. Edward 


MIC WATER-GROUND | Wichers is the Chief. 
“ ~ a 
At Its Best | References 


1. Mr. George Merritt, Office of the Quarter- 
master General, Room 2416 Temp A, 2nd and T 
St,, S.W., Washington, C. 

BMS 110, Paints for Exterior Masonry 
Wails Superintendent of Documents, Govern- 
a Be Office, Washington 25, D. C. 

NBS Circular C429, Photoelectric Tristimu- 
er Colorimetry with Three Filters. (1942) 


& 
Hercules Powder Appoints 
Massey to Cleveland Office 


| 
| 
| 
| 
| 
| 
| 
| 
| The assignment of Eugene S. Massey 
| 
| 
| 

















Every Paint manufacturer using Water-Ground 
Mica should be using ““CONCORD” because: 


1—It is ground exclusively from a clean, white Musco- 
vite Mica scrap imported from India and Africa. 


2—It is whiter and purer. 
3—It is strictly competitive in price. 


Send for samples and prices 


CONCORD MICA CORPORATION 


35 Crescent Street -i- Penacook, N. H. 
‘Pioneers in producing Mica for Paint’’ 


as technical sales representative in Cleve- 
land for Hercules Powder Company’s 
Synthetics Department has been an- 
nounced. He will assist W. W. Trowell, 
manager of Synthetics’ Cleveland office. 
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@pure alkyd for flat paints that brushes on easily 






& 


—AROFLAT 3010 


pure alkyd for one-coat flat paints—-AROFLAT 3025 


the first 


ee, 


_ ¢@ the first . iF alkyd specially designed as sole vehicle for porch and 


deck enamels—AROPLAZ 1395 








Yes, U.S.[.’s resin research laboratories have this long suc- 
cession of firsts to their credit. And that’s the best evidence we 
can offer that U.S.I. research, aimed at developing the best 
resins possible, really pays off for our customers in the pro- 
tective coatings industry. 

U.S.I. research is hard at work developing new firsts, better 
resins for the better coatings of tomorrow . . . resins engineered 
to help you produce the finest quality coatings — at prices 
that are right. 


E USI NDUSTRIAL CHEMICALS, INC. 
E 60 East 42nd Street, New York 17, N. Y. 


fs LO ee Branches in all principal cities 
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DIMER ACID 
(From page 30) 





enables the preparation of high vis- 
cosity vehicles with much less kettle 
time than normally required. 

As an example of what can be 
achieved in this direction, alkali-re- 
fined soya oil was bodied at 585° F 
in an inert atmosphere. Fourteen 
hours were required to reach a vis- 
cosity of Z-1. When twenty parts of 
Dimer Acid-glycerine were added to 
eighty parts of the soya oil, the same 
viscosity was reached in eleven hours. 
Increase of the Dimer Acid-glycer- 


ine to thirty parts further reduced 
the kettle time to eight and one-half 
hours. Although the blends contain- 
ing Dimer Acid were initially darker 
than the soya oil, the colors of the 
bodied products were nearly equal. 

Dimer Acid is also useful in var- 
nish manufacture. Where small 
amounts of tung or oiticica oils are 
used with the “softer” oils to reduce 
kettle time and improve water re- 
sistance and durability, Dimer Acid 
can be used for the same purpose. In 
varnishes in which the major por- 
tion of the oil consists of tung or 
oiticica oil, the larger part (two- 
thirds or more) of such an oil may be 








NO TAINT IN THIS PAINT 


Sun Spirits Solves Worrisome Problem 
By Not Discoloring Light Paints 


If you make a line of quality paints, 
you are bound to worry if they start 
to discolor. You see ahead, with rea- 
son, the end of your good reputation. 
So you quickly track down the cause. 
One paint manufacturer, in just such 
a situation, discovered that his thin- 
ner discolored in storage and, as a 
result, tainted his light-colored paints. 
Then he learned from a Sun man 
about the uniformity of Sun Spirits— 
about its even evaporation with lack 
of oil residue, and ability to resist 
discoloration. Convinced that with 


SUN PETROLEUM PRODUCTS 


“JOB PROVED" IN EVERY INDUSTRY 


Sun Spirits his paint would stay 
brighter longer, he decided to try it. 
Now, one year later, he reports com- 
plete satisfaction. 

“Job Proved” Sun Spirits is refined 
under rigid controls; it can always be 
relied on for uniformity, high solvent 
qualities, even dispersion, excellent 
wetting-out. Volatility is restricted 
within close limits. For further infor- 
mation, get in touch with your nearest 
Sun Office. 


SUN OIL COMPANY © Phila. 3, Pa. 
In Canada: Sun Oil Company, Ltd. —Toronto and Montreal 


‘S(NOCD> 








replaced with Dimer Acid-soya or 
Dimer Acid-linseed blends without 
sacrificing any of the desired prop- 
erties. 

Thus, in a soya oil-rosin ester var- 
nish, the incorporation of Dimer 
Acid and glycerine (15% based on 
the oil) gives a product about equiv- 
alent to that produced by the in- 
clusion of 20% tung oil. The vis- 
cosity is higher for a given kettle 
time, the drying time is the same, 
the water resistance is better and 
the durability is improved. 

Or in a short-oil modified phenolic 
varnish, in which the oil portion con- 
sists of five parts tung oil and one 
part linseed, the use of an oil blend 
of one part tung, four parts soya or 
linseed and one part Dimer Acid- 
glycerine will give a product indis- 
tinguishable from the “standard.” 

In “Epon” varnishes the use of 
Dimer Acid (10% based on the fatty 
acids) is recommended to eliminate 
the wrinkling and skin-drying ten- 
dencies of such vehicles, with a con- 
sequent improvement in through-dry 
and water and alkali resistance. If 
necessary, viscosity can be controlled 
by substituting a less complex poly- 
hydric alcohol for a small part of the 
Epon resin, or by substituting a non- 
drying monobasic acid for a small 
part of the fatty acids. 

In the alkyd field, Dimer Acid may 
be used to replace part of either the 
dibasic acid or the fatty acids. In 
either case, higher viscosities result 
and the amount that can be used is 
limited to about a twenty per cent 
replacement, depending on the oil- 
length, the “longer” alkyds toler- 
ating more than “short” formulas. 

The effects produced include 
lengthening of the set-to-touch time 
with consequent improved through- 
dry and suppression of re-softening 
and wrinkling tendencies. A more 
flexible film results, with some sacri- 
fice in hardness and mar resistance. 
Other properties, such as drying 
time, flow, etc., may or may not be 
improved, depending on the partic- 
ular formulation under considera- 
tion. 

The effect of Dimer Acid on color 
retention is negligible in air-dry 
finishes, and in baking alkyds is ac- 
ceptable except where outstanding 
color retention is of prime impor- 
tance. Test fence and weatherometer 
data indicate that no deleterious ef- 
fects on durability are likely to occur. 














ORDERED A SUBSCRIPTION 


To 


PAINT and VARNISH PRODUCTION 


If you wish to have PAINT and VARNISH 
PRODUCTION mailed to you every month, just 
fill in the subscription card which you will find 
bound into this issue and return it to us. The 
subscription cost is low—only $3.00 per year. 


HAVE You 


Valuable, practical articles in every issue by 
leading experts in their fields on all phases of 
paint and varnish production! Don’t miss any 
issues . . . enter your subscription now! Re- 
turn the subscription card today! 


Make checks payable to 


POWELL MAGAZINES, INC. 


855 Avenue of the Americas 
New York 1, N. Y. 











HELLIGE 


VARNISH 
COMPARATOIR 
emecovine [OKHPADING 


GLASS COLOR STANDARDS 












Medern Apparatus for Precision 
and Accuracy in Color Determi- 
nations of Varnish, Oils, Resins, 
Nitro-Cellulose Lacquers, and 
Similar Transparent, Colored 
Liquids, 


Write for 
Catalog No. 605-40V 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD.. LONG ISLAND CITY 1. N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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\SFALKYD RESINS W/ 


perfect performance 
in your products! 


Backed with an outstanding World 
War II service record, Falkyd Resins 
step to the front in the mobilization 
program. As key raw materials, they 
play a vital part in the manufacture of 
a wide variety of finishes and protec- 
tive coatings including those for tanks, 
ships, ammunition, aircraft and jeeps 


If you have an Army or Navy Speci- 
fication to meet . . . the facilities of our 
laboratory and staff are at your dis- 
posal .. . to help find the right Falkyd 
Resin to meet your specification 
requirement. 


wae ©=6WWRITE... WIRE 
or PHONE TODAY! 
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PITTSBURGH 30, PA 
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IN YOUR 
LACQUER: VARNISH: ENAMEL: PAINT 


USE UNITED BLACKS 
KOSMOLAK KOSMOS F4 
DIXIE PERFECTO 
KOSMOS BB DIXIE 5 


UNITED CARBON COMPANY, INC. 
CHARLESTON 27, W. VA 
NEW YORK AKRON CHICAGO BOSTON 
CANADA CANADIAN INDUSTRIES, LIMITED 

















CALENDAR 
OF 
EVENTS ~_, 


RERKKEKKERKKKKAK KKK K KK 


Aug. 16. National Association 
of Soybean Processors, Edge- 
water Beach Hotel, Chicago, III. 

Sept. 4-7. ACS, Div. of Paint, 
Varnish, and Plastics Chemis- 
try, Hotel Biltmore, New York 
City. 

Sept. 6-8. American Soybean As- 
sociation, Fort Des Moines Ho- 
tel, Des Moines, Iowa. 

Oct. 22-24. Thirteenth Annual 
Forum of the Packaging Insti- 
tute, Hotel Commodore, New 
York City, N. Y. 

Oct. 23. Association of Consulting 
Chemists and Chemical Engi- 
neers, Hotel Shelburne, New 
York City. 

Oct. 29-31. National Paint, Var- 
nish and Lacquer Association 
Convention, Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

Nov. 1-3. Federation of Paint and 
Varnish Production Clubs, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. Paint Industries 
Show, Oct. 31—Nov. 3. 

Nov. 26—Dec. 1. Chemical Indus- 
tries Exposition, Grand Central 
Palace, New York City. 














CLASSIFIED 
ADVERTISEMENTS 


Rates: $.20 per word, except 
those seeking employment, for 
which rate is $.10 per word. 
Minimum: ten words. Address all 
replies to Box Number, c/o Paint 
and Varnish Production, 855 
Avenue of the Americas, New 
York 1, New York. 


Paint Chemist: Paint chemist pres- 
ently employed desires position in 
formulation or production. 15° years 


Paint Industries’ 
Show A “Sellout” 


Howard G, Sholl, Chairman of the 
Paint Industries’ Show Committee of the 
Federation of Paint & Varnish Produc- 
tion Clubs, recently announced that all 
of the exhibit space available for the 
16th Annual Paint Industries’ Show had 
been reserved. 

More than sixty suppliers of materials 
and equipment for the paint, varnish, 
lacquer and allied industries will oc- 
cupy the one hundred spaces available. 

Reports to date indicate that the 
equipment manufacturers are out to 
steal the Show with displays of new and 
different equipment to facilitate and im- 
prove paint production. 

The Paint Industries’ Show Committee 








is trying to arrange with the manage- 
ment at Chalfonte-Haddon Hall for 
additional exhibit space but to date has 
been unsuccessful. 


Carbon Dispersions Officers 


Arthur Brausch, president of Carbon 
Dispersion, Inc., manufacturers of black 
dispersions for the paint, ink, plastics, 
and rubber industries, announced the 
following elections: 

Frederick K. Daniel as vice president 
in charge of technical developments. Mr. 
Daniel is a well known authority on 
grinding and dispersion. 

Adam Dunn as vice pres. and treas- 
urer. Mr. Dunn is president of Cook and 
Dunn Paint Corp. and executive vice 
pres. of Adco Chemical Co., Inc. 





VINYLS 


NITROPARAFFINS 


Ideal medium boiling solvents 


for 
NITROCELLULOSE 
CELLULOSE ACETATE 
CELLULOSE ACETATE BUTYRATE 
CELLULOSE TRIACETATE 








| THE NITROPARAFFINS have thoroughly demonstrated their usefulness 


| to the protective-coating industry in the formulation of nitrocellulose, 


ing compounds. Box 112, Paint and | 


Varnish Production. 


FOR SALE 


Silex-Buhrstone lining _ blocks. 
Available for immediate shipment. 
Box 114, Paint and Varnish Produc- 


tion. 
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cellulose acetate, cellulose triacetate, and cellulose acetate butyrate 


lacquers and adhesives. In addition, they have found use in specialty 
products based on various vinyl-type resins. 


The NP’s possess strong solvent power for nitrocellulose and the 
cellulose acetate family of film formers, perfectly filling the demand for 


experience in paints and water proof- | good, medium-boiling, flow-promoting solvents in these fields. 


Look the NP’s over again—in the light of increased availability and 
decreased prices. A request on your company letterhead will promptly 


bring you additional data. 





INDUSTRIAL CHEMICAL DIVISION 


COMMERCIAL SOLVENTS CORPORATION 
17 East 42nd Street, New York 17, N. Y. 














CANS 


provide safe-and-sure product protection. 
As specialists in paint containers, the entire 
facilities of Davies Can are at the exclusive 
service of the paint industry. 





The Davies Can Company 
8007 Grand Ave. e Cleveland 4, Ohio 


SAVE LABOR! SAVE TIME! BOOST OUTPUT! 
wit 


EY wer se 


SIX VALVE Rotary 
PAINT FILLER 


SAVES LABOR—No attendant required when 
equipped with chute-feed and disc discharge. 


SAVES TIME—Remarkably low set-up and 
change over time. Saves clean-up time. 


BOOSTS OUTPUT—High speed, accurate de- 


liveries: 
















Pints 80-100 per minute 
Quarts 60-90 per minute 
Gallons 25-35 per minute 


Filling all sizes from 1/32 gal, to 1 gal. 
Write Today for New Folder Illustrating Elgin Equipment; Address: Dept. VC 


ELGIN MANUFACTURING COMPANY ~ 200 BROOK STREET. ELGIN, ILLINOIS 
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Every varnish maker can (and most of 
them do) use a Sparkler Filter to im- 
prove the clarity and brilliance of var- 
nishes, lacquers and other clear liquids 
by removing “fish-eyes,” skins, and 
other incidental solids and semi-solids. 

















We invite correspondence on any Carbon Corp. .......... July 
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AZO ZZZ-22 


A high oil absorption Zinc Oxide 
having large Acicular Particles 
which gives heavy body 


AZO acicular lead-free@ine 
oxide is a superior pigment 
available inga wide range 


of oil absorptions 


AZO 222-33 


A definitely Acicular type with a 


be lower oil absorption, but chemi- 
{ cally identical with AZO ZZZ-11 
and AZO ZZZ-22 





AMERICAN ZINC SALES 


distributors for 


AMERICAN ZINC, LEAD & SMELTI 


COLUMBUS, OHIO CHICAGO «¢ ST. LOUIS 






AZO ZZZ-11 


a 

4 

A medium oil absorption Acicular ; 
Zinc Oxide imparting exceptional A 
weathering qualities to exterior 1 
q 
| 


The extra durability, the finer 
weathering qualities that Acicular Zinc 
Oxide gives to paint can be obtained 
with AZO Acicular Zinc Oxides 
available in a wide range of oil 
absorptions to meet your requirements 
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f Neo Spectra Mark | 
Neo Spectra Mark II* 
Super Spectra 

Neo Spectra Mark Ill 
Superba* 

Excelsior* 

No. 140 Black 

Raven 11* 

Statex B-12* 


Statex* 


co 
w 


Molacco * 
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COLUMBIAN CARBON CO.- BINNEY & SMITH CO. 
; i | MANUFACTURER pistassutor 


co. PRODU CTS 
Dallas, Roy A- Ribelin Distributing Co-; . 


Abner Hood Chemical Co.; Los Angeles, 
Louis, J. E. Niehaus & Co.; 


Binney & Smith Ltd. 


INNEY & SMITH 
Binney & Smith Co.; 


ansas City, Mo., 
Smith Co.; St- 


Inc.; Toronto, 


DISTRIBUTORS OF B 


Akron, Binney & Smith Co., Boston, Binney g Smith 
Detroit, Binney & Smith Co.; Houston, Roy A. Ribelin 
Martin, Hoyt & Milne, Inc.; Lovisville, W/m. B. Tabler 

St. Paul, Worum Chemical Co., San Francisco & Seattle, Martin, 


Co.; Chicago, 
Distributing Co.; K 
Co.; Philadelphia, Binney & 
Hoyt & Milne, 





